Copy for the Elected Office (EO/US) 

I^^ENT COOl^ERATION TREaW 



PCT/J POO/057 11 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

UMMAA, Shinya 

Mavama International Patent Office 

4th Floor, Sakurai Building 

4-4, Chuorinkan 3-chome 

Tail lo i 1 1 

Kanagawa 242-0007 
JAPON 


Date of mailing (day/month/year) 


Applicant's or agent" s file reference 
FP00-004PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/057 11 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 



1. The following indications appe ared on record concerning:^ 

I I the inventor the agent 



X the applicant 



□ 



the common representative 



Name and Address 

NYK LOGISTICS TECHNOLOGY INSTITUTE 
CO., LTD. 

32-84, Sugita 5-chonne 
Isogo-ku 
Yokohama-shi 
Kanagawa 235-0033 
Japan 



State of Nationality 
JP 



State of Residence 
JP 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

the address the nationality \_\ the residence 



□ 



the person 



□ the 



name 



X 



Name and Address 

NYK LOGISTICS TECHNOLOGY INSTITUTE 
CO., LTD. 

Yusen Building 5th Floor 
3-2, Marunouchi 2-chonne 
Chiyoda-ku, Tokyo 100-0005 
Japan 
Japan 



State of Nationality 
JP 



State of Residence 
JP 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3- Further observations, if necessary: 



4. A copy of this notification has been sent to: 
I X| the receiving Office 
I I the International Searching Authority 



I I the designated Offices concerned 
[~X] the elected Offices concerned 
I I other: 





Authorized officer 


The International Bureau of WlPO 


Akiko KOYAMA 


34, chemin des Colombettes 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 


Form PCT/IB/306 (March 1994) 


004743191 



Copy for the Elected Office (EO/EP) 

l€ll"ENT COOPERATION TREaW 



PCT/J POO/057 11 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
Ur A diANot 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

MAYAMA, Shinya 

Mayama International Patent Office 

4th Floor, Sakurai Building 

4-4, Chuorinkan 3-chome 

Yprnatn-<;hi 

Kanagawa 242-0007 
JAPON 


Date of mailing (day/month/year) 

22 March 2002 (22.03.02) 


Applicant's or agent" s file reference 

FP00-004PCT 


IMPORTANT NOTIFICATION 


international application No. 
PCT/J POO/057 11 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 


1. The following indications appeared on record concerning: 
1 I the applicant Q the Inventor [x] the agent Q the common representative 


Name and Address 

MAYAMA, Shiny a 

Mayama, Hayashi & Mayama 

Salcural Building 4th Floor 

4-4, Chuorinkan 3-chome 

Yannato-shi 

Kanagawa 242-0007 

Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 1 the person Q the name [x\ the address Q the nationality Q the residence 


Name and Address 

MAYAMA, Shiny a 

Mayama International Patent Office 

Sakurai Building 4th Floor 

4-4, Chuorinkan 3-chome 

Yamato-shi 

Kanagawa 242-0007 

Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: . - - * * 

Ms.Setsuko MAYAMA and Mr.Shigenori HAYASHI have renounced their appointnnents. 


4. A copy of this notification has been sent to: 
fx] the receiving Office □ the designated Offices concerned 
1 1 the International Searching Authority [xj the elected Offices concerned 

1 j the International Preliminary Examining Authority | | other: 


The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Akiko KOYAMA 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



_ Copy for the Elected Office (EO/US) 

fl^ENT COOPERATION TREa' 



PCT/J POO/0571 1 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instructions, Section 422) 


To: 

MAYAMA, Shinya 

Mayama International Patent Office 

4th Floor, Sakurai Building 

4-4, Chuorinkan 3-chome 

Va ma to-ch i 
Toil la L(J o 1 1 1 

Kanagawa 242-0007 
JAPON 


Date of mailing (day/month/year) 

22 March 2002 (22,03.02) 


Applicant's or agenf s file reference 
FP00-004PCT 


IMPORTANT NOTIFICATION 


International application No. 

PCT/JPOO/05711 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 


1. The following indications appeared on record concerning: 
[X] the applicant X the inventor Q the agent fH the common representative 


Name and Address 

MARUYAMA, Alcihiko 
National Institute of Bioscience 
and Human Technology 
Anpncv of Industrial Science and 




State of Nationality 

JP 1 


State ot Residence 
JP 




Telephone No. 


Technology 

1-3, Higashi 1-chome, Tsukuba-shi 

Ibaraki 305-8566 

Japan 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning. 

the person Q the name X the address Q the nationality [_] the residence 


Name and Address 

MARUYAMA, Akihiko 

Tsukuba Center, National Institute 

of Advanced Industrial Science and Technology 

1-1, Higashi 1-chome 

Tsukuba-shi 

Ibaraki 305-8561 

Japan 


State of Nationality 
JP 


State ot Kesidence 

1 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X] the receiving Office □ the designated Offices concerned 
|~"| the International Searching Authority [x] the elected Offices concerned 
I 1 the International Preliminary Examining Authority | | other: 


The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Akiko KOYAMA 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



Copy for the Elected Office (EO/US) 

l"ENT COOPERATION TREaW 



PCT/JPOO/05711 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(POT Rule 92bls.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
22 March 2002 (22.03.02) 



To: 



MAY AM A, Shiny a 

Mayama International Patent Office 

Sakurai Building 4th Floor 

4-4, Chuorlnkan 3-chome 

Yamato-shi 

Kanagawa 242-0007 

JAPON 



Applicant's or agenf s file reference 
FP00-004PCT 



IMPORTANT NOTIFICATION 



International application No. 

PCT/JPOO/05711 



International filing date (day/month/year) 
24 August 2000 (24.08.00) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor the agent | | the common representative 


Name and Address 

HIGASHIHARA, Takanori 
National institute of Bioscience 
and Human Technology 
Agency of Industrial Science and 
Technology 

1-3, Higashi 1-chome, Tsukuba-shi 

Ibaraki 305-8566 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 1 the person Q the name [X^ the address Q the nationality Q the residence 


Name and Address 

HIGASHIHARA, Takanori 

Tsukuba Center, National Institute 

of Advanced Industrial Science and Technology 

1-1, Higashi 1-chome 

Tsukuba-shi 

Ibaraki 305-8561 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3- Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X\ the receiving Office Q the designated Offices concerned 
1 1 the International Searching Authority the elected Offices concerned 
1 1 the International Preliminary Examining Authority | | other: 



The International Bureau of WlPO 
34, chemin des Coiombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Akiko KOYAIVIA 
Telephone No.: (41-22) 338.83-38 



Form PCT/IB/306 (March 1994) 



004743234 



_ Copy for the Elected Office (EO/US) 

IWENT COOPERATION TREaW 



PCT/J POO/057 11 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
22 IVIarch 2002 (22.03.02) 



To: 



MAYAMA, Shinya 

Mayama International Patent Office 

4th Floor, Sakurai Building 

4-4, Chuorinkan 3-chome 

Yamato-shi 

Kanagawa 242-0007 

JAPON 



Applicant's or agent* s file referenoe 

FP00-004PCT 



IMPORTANT NOTIFICATION 



International application No. 
PCT/J POO/057 11 



International filing date (day/month/year) 
24 August 2000 (24.08.00) 



1. Th 

X 


e following indications appeared on record concerning: 
the applicant X the Inventor | | the agent the common representative 


Name and Address 

FUJITA, Tsunemi 

NYK Logistics Technology Institute 
Co., Ltd. 

32-84, Sugita 5-chome 
Isogo-ku 
Yokohama-shi 
Kanagawa 235-0033 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
I 1 the person the name the address |^ the nationality the residence 


Name and Address 

FUJITA, Tsunemi 

NYK Logistics Technology Institute 
Co., Ltd. 

Yusen Building 5th Floor 
3-2, Marunouchi 2-chome 
Chiyoda-ku 
Tokyo 100-0005 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No, 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X] the receiving Office Q the designated Offices concerned 
1 1 the International Searching Authority the elected Offices concerned 

1 1 the International Preliminary Examining Authority | | Other: 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Akiko KOYAMA 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



004743196 



Copy for the Elected Office (EO/US) 

rENT COOPERATION TREA 



PCT/J POO/0571 1 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 

(PCT Rule92bls.1 and 
Maminisiraiive insiruciions, oeciion 4zz; 


To: 

MAYAMA, Shinya 

Mavama International Patent Office 

1 V 1 a y a til u III i, w 1 1 1 u %. 1 V-/ 1 i %j i i u l v> i i l i i i w w 

4th Filer, Sakurai Building 
4-4, Chuorinkan 3-chome 

Kanagawa 242-0007 
JAPON 


Date of mailing (day/month/year) 
22 March 2002 (22.03.02) 


Applicant's or agent" s file reference 
FP00-004PCT 


IMPORTANT NOTIFICATION 


International application No. 

PCT/J POO/057 11 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 



1. The following indications appeared on record concerning: 

X the applicant | | the inventor [ | the agent | [ the common representative 


Name and Address 

JAPAN as represented by SECRETARY 

OF AGENCY OF INDUSTRIAL SCIENCE 

AND TECHNOLOGY 

3-1, Kasumigaseki 1-chome 

Chiyoda-ku 

Tokyo 100-8921 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person | | the name | | the address | | the nationality | | the residence 


Name and Address 

NATIONAL INSTITUTE OF ADVANCED 

INDUSTRIAL SCIENCE AND TECHNOLOGY 

3-1, Kasumigaseki 1-chome 

Chiyoda-ku 

Tokyo 100-8921 

Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3- Further observations, if necessary: 




4. A copy of this notification has been sent to: 
1 X 1 the receiving Office [ | the designated Offices concerned 
1 1 the International Searching Authority | X | the elected Offices concerned 

I 1 the International Preliminary Exannining Authority | | other: 



The International Bureau of WlPO 


Authorized officer 


34, chemin des Colombettes 


Akiko KOYAMA 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1 994) 004743094 



EO/US 




PATENT COOPERATlW TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61,2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

In Its capacity as eiecieu vjuiuw 


Date of mailing: 

01 March 2001 (01.03.01) 


International application No.: 

PCT/JPOO/05711 


Applicant's or agent's file reference: 
FP00-004PCT 


International filing date: 

24 August 2000 (24.08.00) 


Priority date: 

25 August 1999 (25.08.99) 


Applicant: 

MARUYAMA, Akihiko et a! 



1 - The designated Office is hereby notified of its election made: 

[x\ In the demand filed with the International preliminary Examining Authority on: 

24 August 2000 (24.08.00) 



I [ in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer: 

J. Zahra 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



3854230 



PATENT COOPERATION TREATY 

PCX 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCX Article 36 and Rule 70) 



Applicant's or agent's file reference 
FP00-004PCT 


SeeNotificationofTransmittaloflntemational Preliminar>* . 
FOR FURTHER ACTION examination Report (Form PCT/IPEA/416) 


International application No. 

PCT/JPOO/05711 


International filing date {day/month/year) Priority date (day/montfi/year) 

24 August 2000 (24.08.00) 25 August 1999 (25.08.99) 


International Patent Classification (IPC) or national classification and IPC 
C12Q 1/68, 1/04, C12N 15/11 //(C12N 15/11, C12R 1:01) 


JAPAN as represented by SECRETARY OF AGENCY OF INDUSTRIAL SCIENCE AND TECHNOLOGY 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of . 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 



; report i 

Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

III CZ] Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 


1^ 



Date of submission of the demand 

24 August 2000 (24.08.00) 


Date of completion of this report 

22 February 2001 (22.02.2001) 


Name and mailing address of the IPEA/JP 

Facsimile No. 


Authorized officer 

Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/05711 



I. Basis of the report 



1 . With regard to the elements of the international application:- 



the international application as originally filed 

I I the description: 

pages 

pages 

pages 

I I the claims: 

pages 

pages 

pages 

pages 



. as originally filed 



, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



I I the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



n 
□ 
□ 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in writtea form., 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. . 

the drawings, sheets/fig 

2 I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70,2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17), 

♦* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



( 



International application No. 

INTERNATIONAL PRELIMINARY EXAMINATION R EPORT PCT/JPOO/0571 1 

I rV. Lack of unity of invention 
1 . In response to the invitation to restrict or pay additional fees the applicant has: 

I I restricted the claims. 
13 paid additional fees. 
I I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 

This Authority found that the requiren,ent of unity of invention is not complied with and chose, according to Rule 68. 1 . 



□ This Authority found that tne requiremcm "■"V 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invemion in accordance with Rules 13. 1, 13.2 and 13.3 is 
I I complied with. 

not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 

in establishing this report: 



all parts. 

I I the parts relating to claims Nos. 



Form PCT/IPEA/409 (Box IV) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/05711 



(To^bS when the space in any of the preceding bo xes is not sufficient) 
Continuation of: IV . 3 . 

The requirement of unity of invention in an 
international application (PCT Rule 13.1) is only 
satisfied when there is a technical relationship among a 
group of inventions involving one or more of the same or 
corresponding special technical features. The expression 
« special technical features" shall mean those technical 
features that define a contribution which each of the 
claimed inventions, considered as a whole, makes over the 
prior art. (PCT Rule 13.2). 

The unity of the invention of the present 
international application was therefore investigated on 
this basis. 



The feature common to the inventions described in 
Claims 1-10 is "a method for detecting and quantitating 
microorganisms having specified functions and genes 
thereof from a natural environment, which includes steps 
l)-4). By contrast, the feature common to the inventions 
described in Claims 11-23 is "a petroleum degrading 
bacterium of genus Cycloclasticus" . Therefore there is no 
relationship between the inventions described in Claims 
1-10 and the inventions described in Claims 11-23 
involving a ^> special technical feature" as stipulated in 
PCT Rule 13.2. In passing, there is an association with 
the "microorganism which degrades petroleum" of the 
invention described in Claim 5; however, a ^^microorganism 
which degrades petroleum" was known at the time of filing 
this international application, and therefore there is 
also no relationship involving a "special technical 
feature" between the invention described in Claim 5 and 



Form PCT/IPEAy409 (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/05711 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of: IV. 3. 

the inventions described in Claims 11-23. 

Therefore, the claims include two inventions: (1) 
an invention described in Claims 1-10 and (2) an 
invention described in Claims 11-23. 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/05711 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-23 



1-10, 12-23 



11 



1-10, 12-23 



11 



YES 
NO 
YESr 
NO 

YES 
NO 



Citations and explanations 



Document 1 : 



Document 2 



Document 3 : 



Document 4 



JP, 10-155498, A (Mitsui Engineering and 
Shipbuilding Co., Ltd.), 16 June 1998 
(16.06.98) (Family: none) 

Allison D. Geiselbecht et al.. Applied and 

Environmental Microbiology, December 1998, 

Vol. 64, No. 12, pp. 4703-4710 

Sheryl E. Dyksterhouse et al.. International 

Journal of Systematic Bacteriology, January 

1995, Vol. 45, No. 1, pp. 116-123 

Allison D. Geiselbrecht et al.. Applied and 

Environmental Microbiology, September 1996, 

Vol. 62, No. 9, pp. 3344-3349 



Claims 1-10 

The inventions described in Claims 1-10 involve an 
inventive step relative to Document 1 cited in the 
international search report. 

Document 1 discloses serial dilution of a 
microorganism with a specific function which can be used 
in the biological treatment of sewage, culturing said 
microorganism under conditions which allow propagation and 
then counting said propagated microorganism and 
calculating the incidence (equivalent to the predominance), 
of said microorganism. However, in this method, the 



Form PCT/IPE A/409 (BoxV) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/05711 



microorganism having a specified function is a known 
bacillus: this method was not used to detect and 
quantitate an unknown microorganism having a specified 
function and the use of this method for such a purpose is 
not obvious to a person skilled. in the art. 

Claim 11 

The invention described in. Claim 11 does not involve 
an inventive step in the light of Documents 2-4 cited in 
the international search report. 

Documents 2-4 disclose a microorganism of the genus 
Cycloclasticus, and sequences AF093002, AF093003 and 
AF093004 for 16S rDNA from the microorganism described in 
Document 2, sequences U12 624 and L34 955 for 16S rDNA from 
the microorganism described in Document 3 and sequence 
U57920 for 16S rDNA from the microorganism described in 
Document 4 all show high homology (^93%) with the 16S rDNA 
of SEQ ID NO: 1-4. In this connection, rDNA and/or rRNA can 
generally be used to classify organisms, and if these 
sequences are related the organisms from which they come 
can be judged to be related (for example, belong to the 
same genus); and the reverse procedure of using DNA 
sequences, etc., to screen for taxonomically similar 
microorganisms is a commonly known and used technique 
within the art. 

Therefore, constructing probes or primers based on 
the nucleotide sequences disclosed in Documents 2-4 (the 
specific sequences can be obtained from a database) and 
using these to acquire the nucleotide sequences of SEQ ID 
NO: 1-4 for 16S rDNA of microorganisms taxonomically 
related to the microorganisms described in Documents 2-4 
is obvious to a person skilled in the art. 

Claims 12-23 

The inventions described in Claims 12-23 involve an 



Form PCT/IPEA/409 (BoxV) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/05711 



inventive step relative to Documents 2-4. 

Documents 2-4 disclose bacteria of genus 
Cycloclasticus which degrade aromatic hydrocarbons, and 
the 16S rDNA thereof. However, they do not mention that 
these bacteria can degrade petroleum, and this would not 
be obvious to a person skilled in the art. Therefore, the"^ 
use of a probe having a sequence in SEQ ID NO: 1-4 or part 
thereof for detecting, quantitating, screening and/or 
characterizing petroleum-degrading bacteria of genus 
Cycloclasticus is not obvious to a person skilled in the 
art . 

Claim 11 

The invention described in Claim 11 is not 
industrially applicable. 

Although the description states that the 16S rDNA of 
specified microorganisms of genus Cycloclasticus which 
have petroleum-degrading activity has a nucleotide 
sequence in SEQ ID NO: 1-4, it does not state that 
microorganisms having 16S rDNA with such a nucleotide 
sequence necessarily have petroleum-degrading activity, 
and there is no direct relationship between the 16S rDNA 
nucleotide sequence and petroleum-degrading activity. 
Therefore, microorganisms having petroleum-degrading 
activity cannot be characterized, etc., by using the 
nucleotide sequences in SEQ ID NO: 1-4, and the 16S rDNA 
sequence used cannot be said to be industrially applicable 
if it merely enables the identification of microorganisms 
of genus Cycloclasticus. 
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VIII. Certain observations on the international application 

Tiie following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fulh- 
supported by the description, are made: 

The inventions described in Claims 22 and 23 cover 
methods for characterizing petroleum-degrading bacteria 
belonging to genus Cycloclasticus by homology with the 
nucleotide sequence in SEQ ID N0:1. However, although the 
description states that the 16S rDNA of specified 
microorganisms of genus Cycloclasticus which have 
petroleum-degrading activity has a nucleotide sequence in 
SEQ ID NO:l, it does not state that, microorganisms having 
16S rDNA with such a nucleotide sequence necessarily have 
petroleum-degrading activity, and there is no direct 
relationship between the 16S rDNA nucleotide sequence and 
petroleum degrading activity. Therefore, the description 
does not explain how to identify petroleum-degrading 
bacteria by homology with the nucleotide sequence in SEQ 
ID N0:1, and hence Claims 22 and 23 are not fully 
supported in the description. 
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NOTIFICATION CONCERNING 

oi iDkiiiod/^KI TRAN^IWirTTAL 
SUBIvllooluri v-ln iriMwoiviii 

OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


MAYAIVIA, Setsuko^ 
Mayama, Hayashi & IVlayama 
Saicurai Building 4tn hioor 
4-4, Chuorinican 3-chome 
Yamato-shi 
Kanagawa Z4z-uuu/ 
JAPON 


Date of mailing (day/month/year) 

n December 2000 (11.12.00) 




Applicant's or agent's file reference 
FP00-004PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/05711 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 


International publication date (day/month/year) 
Not yet publisiiecl 


Priority date (day/month/year) 

25 August 1999 (25.08.99) 


''""jA^AN as^epresented by SECRETARY OF AGENCY OF INDUSTRIAL SCIENCE AND 


1. The appncant is hereby notified of the date oUeo^m i.^^^^^^^ 

International Bureau of the priority '^'^"^^"'^^Ij^'^l'"^^^^^^^ column, the priority 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk.) appearing next to a date of receipt in -^^^^^^l^^ ^^^^^^^ 

or transmitted to the ™iona, ^"--^"^ -J;-^^^^^^ disregard the priority claim 
ro:::rrd^1t;%'StlC^^^^^^^ "P- '"^^^"^^ P^^se. tofumishthe pnonty document 
Within a time limit which is reasonable under the circumstances. 

circumstances. 

a,,^ P,l^l».n„ll«.i.nm. '""TlrZJSZ'lSSr „,S#SiSn, 
25 Ausu 1999 (25.08.99) 11/237818 JP 04 D«e 2000 (04.12.00) 


The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

S. Mandaliaz 

Telephone No. (41-22) 338.83.38 '""^^-A. 
' ' 003715996 
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COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

MAYAMA, Setsuko 
Mayama, Hayashi & Mayama 
Sakurai Building 4th Floor 
4-4, Chuorinkan 3-chome 
Yamato-shi 
Kanagawa 242-0007 
JAPON 


Date of mailing (day/month/year) 
01 March 2001 (01.03.01) 


Applicant's or agent's file reference 

FP00-004PCT 
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International application No. 
PCT/J POO/057 11 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 


Priority date (day/month/year) 

25 August 1999 (25.08.99) 


Applicant j^p^jyi represented by SECRETARY OF AGENCY OF INDUSTRIAL SCIENCE 
AND TECHNOLOGY et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international appMcation 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

Aaus 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EP,JP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
01 March 2001 (01.03.01) under No. WO 01/14587 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for intemationat preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

Lf the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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Date of mailing (day/month/year) 

11 December 2001 (11.12.01) 
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1 Transmittal of the translation to the applicant. 

KSrnatlonal Preliminary Examining Authority. 

2 Transmittal of the copy of the translation to the elected Offices. 

EP,AU,CA,US 



jp 
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= (54) TMe: METHOD OF DETECTTNG AND QUANTITATING MICROORGANISM HAVING SPECIFIC FUNTION AND ITS 
GENE FROM NATURAL ENVIRONMENT, NOVEL 16SfRNA GENE DATA AND PROBES 



(54) IIS^®«*5!: 



i«Sa«A»6®1#$««ltt41jJfcJ:tf-E-(Di|fi?-(ntttt .gji;jafe. «rai6SrRNAite^fiiafc 
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(57) Abstract: A method of detecting and quantitating a microorganism having a specific function and its gene from natural environ- 
mcnt which involves: 1 ) the step of estimating the priority of the microoi^ganism having a specific function in the natural environment- 
2) the step of ampUfymg specific gene domains of the microorganism having a specific function in a Uquid culture medium of the 
highest dilution ratio at which the proliferation of the microorganism is judged as positive, foUowcd by cloning; 3) examining the 
difference among the gene domains thus cloned and determining the base sequences thereof; and 4) identifying the microoisanism 
having a specific function inhabiting in the natural environment from the base sequence data thus determined. 16SrDNAs Imvine 
a base sequence represented by any of SEQ ID NOS:l to 4. RNA or DNA probes of 10 to 50 bp in size which have a part of a 
base sequence represented by any of SEQ ID N0S:1 to 4 and arc hybridizable specifically with a peuolcum^igesting baoerium 
belonging to the genusQ^/ocio^r/cttf. «» o 
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(57) mt^: 

O^. liSfilO~50bp(DRNASfc«DNAyo-7*Jc};af-^©flJfflj£. 
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m m m 

rRNA ite^ jt#;fe <fc ycy □ - >r 

^^^MWWltim^tnx^X^^^ (R.P.J. SwanneU, K Lee and M. 
Mcdonagh, Microbiol. Rev., 60: 342-365. 1996) i M ^ ft O S ^ T S 

f^^mmzmAv^it'^iSimL^^ ti^^^u^h&^m. A^mizmxLrzm± 
^MM(D^m^^z^{f^^±\^^:^^i^^z'D\,^r<Dwm^t^^mznt)tlXl^tJi\,K 

mz^^^mwL^m<DWr^, mmzmmum^ib <Dmmmmm^ wmmmizj: 
^i^^tico^in • mm. i6^zs^mbrzw±^<D^m\t^mmr^rzid(Dmm<^ 
^(^^m(D^m^iiiz^<<7)^titmm^^t^o ^tz. tt>ibxmmtj:ct{t. 
s^#{c±mT^i^±tioF^, MtE±m(Dj:o\z^m' mmx^^u±mt i% 
^:j.TxLi^ti\,^ti^oztx$>^o w-ox. ±.U(D^o\z'^M(D^m'mmmz 

m^mcD ixmm^nmtbfz'E-^^jyifbt^xt-r. mmmmx^m'^^m 
it^mm<Dj^m\zmtD^x^^(Dm^mm±miznr^.^-9 u >i7itx^fji\,\ 
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rji±^mz^-mmm±^tJU:tu^^^jL-i^3>-, mn^mm, 1995, 

Bioremediation itojmt}^- . ilStt/i^K. p. 9- 21, 1996) o LtS^L, /^-i ^ 

I' ^y"^ j^-'> 3 >mmiz^ii^w^^mm^^mu±^(Dmw}r£^iz^i^xit 

*^Bj«. ^m^^^it^^nt^armmntzmmmmx^m^t^^m^^ 

mm Lfzmmmt • ^u^m(Dm^^mib^±ryf-^xr£^tjfy^^m^mm(Dm 
mm^mw±i^. ^Uiz^mmm^^^ibmmm^m'^m^mw^'^^i^tiit^ 
tztbom^i^^mm^mmr^^it^^ffott^o 

T-r ^P^l^- h MPN. ^< h PCR^c);tX->-^7X>v 
mmm^^m • ^ml, *^-omwm^m^^rzw.m^^m\zj:o^(D^^±m^t 
itmLi:^&m^mmt^ti^^z)iSjmtji^::zi^v>if^m^mmbrzo z.(D^m 
it. ^m^mmmo^m^'Si^^tbtii^^zt. ^rz^mf)mm-tm±^h^tt)x 

-e#^, -^i^iz. *^Bj(Z)±ie¥s«, ^m^m^mmz^ib-r^^ ' mmu^ 

(D^^m'pmwi^cDmmzjt^mxt^mm^ezL:^^ u y^^f^^^wim^mm^mo^ 
7.!7^)-->^mmtLx^mx$>^o 

^fz. *^BJ^6^1. ±tE(D^miZ^ 10 . 1997^1^ 2 B©B* 
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\zm-^^^xmmu^m(DPf^^^mff;i\zi^m-s]mtji dna-:/ □ - ^ o m 

^ n ^ L 

mwi±wiY^^m\ ±m^ii^zs/^rz\t±vtmmmw±'^mznr^^^ 
mmu^<^^^<Ditmf)^ib. ^mmmiziiii^^^mmwL^wm^m^m^t^ 
xm, 

^m'^BNA^mmv. mBNA^mmtLxii^^(Dm.&.'f-mm^mmi^. ^ 

3) i7D'-->ifvrzM^^m^<D^m^m^. "to^mmmm^^^t^xm. 

4) m^bfz^mm^i^m'i. '^mmmnz^Br^n^mtm^^^mMt 
^xm 

( 2 ) <^^mmm^i^^^zs±'ifimmmu^m<Dfi}r^^ mpn mz^ o ff 

^t-ctOfJ^T^ (1) E«(D;fyfeo 

(3) ^^mmm^mm^(Di\:^<^m^^mt^m^^x$>^ (d 

(2) IB«!t<0:^fe. 
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(4) ^^(Dit^i^nt^mmit^^mx'h^ (3) mm<D:^mo 

(5) #^o^b#tlg75^'H^ft^3=ta^5»fiK^T*-g> (s) tem©:)^ 

(6) (1) ^fc« (2) ^w.(D:^m^m^x, ^mmmizm^LTi^^^^ 

(7) (1) tfcit (2) IBic(7):^r4^fflt.iT. r^S^^it^JBtr • i¥filfi-r'S;fy 

(8) (3) ^fc« (4) timMm^m^^x. ^mit^<^mm^m^t:m - 

(9) (5) gB«co:&J*^ffl^iT, ?ft«SSJt^^«f • MT^^^ffio 

(10) #^^tgm^#;;o^'Wffl^mM^4tiT-^i> (1) ^fzit (2) lem 

(11) 1 - 4 O(.iTn;0^©igSE^J^^-rs les rDNA. 

(12) BBa?lJ#^l~4(Oti-rn7&^(Z)JiSE^J©-gi5$^i:, CycloclasUcus 

mo)^ti&j^mmmti^mmz/\-c:f^)y-(XLo^. io~5o bp c^rna 

(13) SB^J#^1 ~4(Dt.i-rn/i»^OigSSa^J©-g|5;<>tiS^J#-^5, e^tectD^' 
7(D^SE?ij7!i^e.;iJ:^PJ;Dji«^^n§ ( 1 2 ) fHife(^) RNA ^fcti DNA :/□- 

(14) 0'c7oc7a5tycu5P©5?ft^^aflM$^m^fc{i^«T§7tJe)(7) (12) 
^fz\t (13) {IieifeCDRNASfcttDNAyo-T'. 

(15) (7Kc;oc7asfjcus^(Z)5?ft5}'^|SflM*^* Cycloclasticus pugetii ^tz\t^ (D 
jfi»aT*^ (14) K^ORNA^fcttDNA-i/P-^^o 

(16) CycloclasticusM,<r>^^^MWm^7.^ U ^-t^tzisbO (12) 
(13) trtS«0RNA^fc«DNA^D-y. 

(17) Cycloclasticus m<D^Wy^MBW Cycloclasticus pugetii t.tz\t^<D 
jfiMT^^ (16) iem©RNAS?t{iDNA7°P-y. 

(18) (12) ^fcfi (13) Sa^ORNA^fc^DNAyP-y^^ffl^iT, 
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Cycloclasticus S (D5tt^»iBBM ^r^ffi S fc ^^ST-S^^fe. 
(19) Cycloclasticus m,(D^^j^MB^i)^ Cycloclasticus pugetii t.fz\t^ (D 

jfi^aT$>§ (18) umoij^o 

(2 0) (12) ^fz\t (13) IBic<DRNA tTtliDNAyP-y^fflViT. 

(21) C7Kc/oc7a5i/cu5S<D5^ft5i'^iaBM*^ Cycloclasticus pugetii ^tz\t-=t <D 
T&m.mT!^^ (2 0) gBic<7);^}*o 

(2 2) Am^-fnij^<D^^mmt(Dmn^. ^rc\t (12)^ 

(1 3) lem© RNA ^^ctt DNA yP-y$ffll.i;t DNA/DNA 
DNA/RNA :/iJ ^-f "tf- v 3 > {C J: 0 (7Kc7oc/a5i/cusS©5?ft^^>I^S8ffi^|^ 

(23) Cyc/o^?7a5^i^?^5S05^ft5^j^iiK;&^' Cycloclasticus pugetii ^tz\^^ (O 

T&mm'vh^ (2 2) tsmco:^sfeo 

h\z. ±WK^mw^m(DWr^-^'m^. ^'^^^^xs/^tzu^'iitm^m'^^m 

m(D-^\^^^mWL^(DWL^mti^ih DNA^fetttBL. ^ DNA ^^^tLTittJtCDjt 
fii^^i^Srii^gL, ^D-->^fSXg, 3) ^u-->ifVfz^i&J^^^i$,(D 

^n^m^. -€-o*iSE^j*^^-r^xg> i5cfciX4) ^•^Ltz^mw.mmm^ 

mz^\^^x±mwLmwL^n'b^t\t. nMitr^^?^^^u.Pt^xo^w^mm- 
^^Mfi^wi^m<D^^m^R.mt^xm\ziii^^x±mMwr^M^^h'D. 
TK^as^^noTKs, ±«^i^±it!!T, jSMTUcDjftH, mm^m<D^orji^ 
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x^u>, pcB> y^^^i^>m^m^mit^m. m^t^)i''E>^n ^7)v^)v 

it<K^ (rDNA) -^h5}^-ry^^— ifiie^iio5^^^6«j7:cs?PiteT(Z)4'T^ 

^^^^m • Mmr^m'^. ^mizmi^^Mmmmmo)mmizm':stmm<^^m 

&T^mm^mKiiiiLmm-r^znzj:io. ^^mtjiM^ m^^om^"^^^ 
■tut>%. m.Bi'^^^vxiy-^j.y-^-iz^r^^om.mi.m^mw.h. 6^ 

n(D PGR ^\zmmtu^mmj^y-^^m^-^rz^K)iEmxmmmjimB^m 
m^-^mtti^. ^Tz. t(D^^mtm^<^iz^mmrjimAjRiiA:fn-^^iifi 

ytmm'pmmm) ^i'^if^^^tzmm^mmtim^K mmu^)\^'^^^u^)v m 

m^m^Lxmmmbtzm^) x^<D^^^i^iht^zti!}^xt^. Ltz^i-^ 
X. ^tiib(D^i&&otiim^mmx\ sm^iz^cDm.i^^mmmm'^tn^smo^mffd 
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^m^^^m^Ltzm^i^^iK m^it. izn.. mn. mm. i^fw. ±m. m±m 

'^^•^w^^\^m^^x%^fz\-^m^(r>%.^m^mi.. '^^^^x^<. 'Jk\z. 

(Dm^n^noi^mizm^^^^mm) ^mrnvrzumwrniz 9 mi r-Dj^&L. 
^(DU.^mizm.^!^^^u.n 1 mi ^mx, j;:<mto -m-Wt^. zn^-^ 

1 ml ^mtztjimm^nm 9 miizm XX, +^mi^'mt'Db. zn^-^Ai^^ 

(hCctO^ n'A^Umm (^llf?fg^ : 10" fg, 10" a^ilsf) ^n^Zti)^Xt^. 

i^^mm^^m^^m^rz\t^^it^mn^^mr^w^mx$>^m^\zit. 5 
m^itit^m^t^^n^^mmtir^^^x^^fi^^^m^^m-r^o z. zx\ 
ri^^j tit, fm^^^^iz^tE-r^m^^^^"^ ■ mm^ii^zt^i^n^, 
^mit. fig. mm, ph. ^mm^ommii^ummommmmr^ii^mm^nrz 
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P^gg, p.281> 1990) fectuf/Sfc««5^^x'j;^7y;u^T@{t:$-fr7t@'*^«j 

chic 3*^fc« 5*-r-3£p|»LTi5<„ Un^(D'^^!^mZ^ri 4-6^15^®^ 

(D^mun^mmt^. m^mf}^$r\,^t^jh^n^m^izit, mmiz^^Lfz 

mmum'^iz. mmm^m^^^n(Dw^^f^mx'mmbrz'&m^m^(Dm^ 3 
5 *o^«M^W{i^n^'n 1 ml -Tojn^^o ^®SiSis=$^4#/c7) 

±istc*3t.iT, m^m<Dmm<Dm^\zit, mmizm^^c^mi^omKKD^m 
m^-r^(Df)U^'Do-c$>^f)^. i^m\z^ommm.fi^(Dmt {rztA.\t. pH 1^ 

8 
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^mm(Dm^^umz'D\,^x\t. ^<D^^mm. •tfs.t^-^^mmizw^Lxi^^ft^ 
^mmm^^ommmt. mm^iziti--9mm, mm^hi-^dmmtrj:^. 
Ltzt^-ox. m'^o)m^w-^'tm^^rzmm^i^x(D^m^^i^'^mx$>^x%. z 
(Dmmmittm^-^tirzmt^mi^m(D^i^^mw^mtmiz{t. mmiz^o^n 

mzw^-^^ztt^-^imtM^ UMLfzWMPi^\zh^rz^^mom^Wit^(D 
mm\zmt^mm^-'^ \z%^n^t\^^o mM^t^^ ^ , 
±s2(^si5g^f?, mmii^uf^^mm^^m<D^^(D~^(Dm^tm\^x. 

x\ nmzitm^mm (m&:^m$>rz<o(Dmmm tLx^t, 
±m^(Di^mt. m^it. y:t)i^-7 0>mxmmmmbrzum^mBitriz^ 

tzmm^yu-^^ h^—^^wr^Lrzio-t^zt^xt^^^, j^ommizamm 
mwmm^m\z^Dnoztf)^xt^. 

}k (J.E. Hobbie et al., Appl. Environ. Microbiol., 33:1225-1228, 1977) DAPI 
& (K.G. Porter and Y.S. Feig, Limnol. Oceanogr., 25: 943-948, 1980) ^ffi$> 

mm.^^^hti.\^^^\z\t. mmm^^iz^^w^-r^m±'^&.^(Di&^^ 
i^^LxL^^M.mi^^m<. ^rz^^Lxmnmzi^^r^m^xh. w±m 
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t-t b^S: 1**413 DAPI (4',6-diamidino-2-phenylindole) 0.5 

llfefe^T'^fe$nrc7LS0.2Mm ONuclepore 7^;i/^-TjijiL, ^^fjl/iJ' 

±Mt^ (cells/ml) =(1 :^m^(D^i^mm^xy ^ )v^-±(DmMmm)f mnyi^ 

(ml) x:^i^(Dmm 
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MPN ^#{CcJ;oTt#e.n7^c^ti^«^«Mffiic^5i-«(C*D< Cit3cI;D> ^t^H 

(Dm±m^ b DNA ^ttiis-r ^. 

iSl4#j;&^e.(DDNAOfl&aiii, {Lk^(DljW, mX\it. M. G. Murray and W. F. 
Thompson, Nucleic Acids Research, 8: 4321-4325, 1980 fC|2^c?*aTti'5:S' 

r^^^Ojte^^^j iLTfi> 16SrDNA0fttl> 5S. IBS, 23S rDNA HO 'J 

Ot/^TtJ J. Sambrook et al., Molecular cloning: a laboratory manual, second 
edition, Cold Spring Harbor Laboratory Press, New York, pp. 14.1-14.35, 1989, 
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i7 n'-->!f\Z'D\,^Xiit D. Kaufman and G. Evans, BioTechniques, 9: 304-406, 

1990 {ztm^nxi^^^ysm iz^on^v^it^^xt^, m^izu. mi^^iz^ 
■i-^o->$m^mtkL. -^tii^um^izB^^t-r^ <^^(Ditis^Tmm.(D±m^^ 

Mmizit. ±$nz^iomnbrc^D->^M. mi^b<{t3o&.±(Dun^. 
EcoRi^Apai, xhaim^^K-Dfj^o^mmm^^mi^^xmi^itLrc^. yjvm^t^ 
mm^iz^o ::ni^(Dmmmmmi^mo)^m^ (rflp) /-^^-xDrnm^m^ 

t^xibti^zt^^ib. z<Dxm\z^K). i7n->un^i^^f)^\Z'^)u~^ifr 
^tthiz'pjmfm<om-':7n->um^^.n-r^^txun^mw\L. dna 

mzm-:^<umMm(D^U6ir. dna 'fu--f^m\^>rz/uy^jy-(if-u3 

m^) ^mm\zm^^ztf)^x^. m^^(D±ti^ (m^toi&i^) m^^^m^ 
^mm(7)M^tLxmmr^zt^^xt^o mm<D^^iz. *^0j(D^^i?ti, 
z.nib(Dmm'^m^z:id\,^xit. m^±m±xh9mo^}\^--:fi!)^iiimr^(D^x 
:izx. hL9mKk±(o^n->umiii!,mLrcm-^izit. ^□-->>f 
Mmx'm\^^rzWL±m^um-t^mm\z^^^-^^:fjm£mmm:m<Dojmii.h^^ 
xtu^^-^^. 't<Dm^f}tg.mzt>rz^m'^\z\t. mm^m-^msf^mizi^^i ^ 

I^^TS. :ft^6<J(C}i, GeneBank EMBL, DDBJl|(7)7^— J; O^^^^ 

mmiz^Tzm^h^K-Dij^oR^moymmmmm^x^L. ciustaiw (version 

1.7, Des Higgins, 1997) Se-Al (version 1, Andrew Rambaut, 1996) (D^o 
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mmmr-^^Lx\^^rzu±^-c$>^mmm^^iz-!iiiiK $b(c. ^mmm^^^m 
mbtzm-umz-D^^x. m'^btz^m^^'^m^mmm^^m^bx^iiit. 
^ion^miz^(Dm^m^%mir^:itt^oimtu^, mK.it. ^mmmmm 
i)^'^mMLbrzi^mom'^\zit. ±Eo;^fetCcfco. mmizi&^-r^^m^mmm 
^m^b. f)^^±m^'^±'^mmmmm^t(Ditmiz.i:o . to^^m^x^m 

^zix risi^j t\t. m^^mtm^m^nMitbfzMv^m^^^m'n'^o^x 
mo^x. m.^w.mmmzm'^<'^=f-^mm^(DiiU(D?)-^mb. mmn^tr 
^i»4#ioite^{coiiT, mmw^mmo^^nt^^f-^m^^-ow^-^i^fzit 
i&mi'&L^m.m-r^t^^on^xh^>^=f-^mm^^mtbx\t.T5.m^'tm(.ii3 

S : N. Saitou and M. Nei, Mol. Biol. EvoL, 4: 406-425, 1987) ii^XSlt.tz\t^ 
an*lJ?i (MP?£ : W.M. Fitch, Syst. Zool., 20: 406-416, 1971) . ftt^-pffi (ML 
S : J. Felsenstein, J. Mol. Evol., 17: 368-376, 1981) ^fflli-S Z: tifiX"^^, 
%n\Z\t. NJ ^(3«k§^^ttClustal W (version 1.7, Des Higgins, 1997) 
PHYLIP (J. Felsenstein, version 3.57c, 1995) UVM^\t?A\iV* (D. L. 
Swofford, test version 4.0d63)l|, ML M^\t MOLPHY (version 2.3b; J. Adachi 
and M. Hasegawa, Computer science monographs, no. 28. Tokyo Institute of 
Statistical Mathematics, 1996) ^(7)V7h'^X7-€rffll ^ TUMT ^Ctt'^X 

:Lni^(Dji^=^%mm^oUi^. x^brz!7n->m^<^mi^m^±x 

^Wmtitmm\zmU^mr^±<Djfm^=-y h (operational Taxonomic Unit) 

mif)i-:/tnmtn.'^m^±xhmm(DPim\t^mi^^t^^^zti}^xt^, 
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l^'t^h(D(D^^^^tLT%iYM-r^:^miZj:r). tztXii Genentyx-MAC 
8.0 7 7 1- (Genetic Information Processing Software ttS) ^ ffl T^#f 

^n6^SVi(C|5l-a<i:Ji^r5;i<i:;(>^'BI^S2pi:LTJiii$nTVi-5 (E. 
Stackebrandt and B.M. Goebel, Int. J. Syst. Bacteriol. 44: 846-849, 1994) t 

^^ntLx\t. ^mii^zs^M^. h "J ^DDX5^i/>. pcB. ^^t^'> 

mtn^. ) ^\z^^t^^mumtii^m\t. it^mm\z^-:>xiz^<mnmit 
7^mt^^mm.{ti)^m\z^m-^n^. mm\t-^^\z n-nyy ^ >t^w^vy^ 

(:^7t-» m\zm^n^, '^^\t^-^t^^(Di^mmm{ti^m\z^\ii^n^ 
(mii#^. n'^mw. 30 10^. 613-621, 1998) o -mzzcy^^t^w. 

m^\z^^n^m{\:7)^n^6fmr^m^m^^m'ffmm^mt\^^^ (j.o. Leahy 

and R.R. Colwell, Microbiol. Rev., 54: 305-315, 1990, R.M. Atlas and R. Bartha, 
Adv. Microbiol. Ecol., 12: 287-338, 1992) o 
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'^i^^^^j tit. nmtLrzJ^mmm'^iz^Bt^mmm(DU^mz^io'^t. 

^^Ltji\,^zt^^^. ^:ixM.m-^nrzWL^mzt>i,tmm!^'^fkm^(D±^izg^ 
m^isi.iirmmm^isb<<o^n^tnzmM<D=.y^x. i^m^mmm 
't(D±^mmK\zm^^mmmmz$>^h<Dt^^^zti)^xt^, zc^m^m 

m^mx^. wi\:^mi^^mm^-t^m(D^^m\^^fz^m^^x\tmmommti^n. 
ibnt&\>^t\^^ztf)^ib%^^\zm'^xt^, 

i\:i\^m^^m-r^w^m\ik^\zh. ^t\i^<D^m^fi\Rmmm^mmii7.^x^ 

mt^T^m\z\t^<(Dm^miim^LxiiV). znh(Dm^m\z\z^ ^>moy'^ 

mti^mhx^m^^mt. ^m\thx\f^^h(Dt^7Lhztt^xtho 
^, h^^mmmf)^^'^mMmw\zuy)o^m^\z\t. "froy^mm^^^mm'^m 
ts.w±.mt^wr^zii\z^y)^mmmt±.mt^h<Dtmx^n. m^mm^ 
±wtLxn\^^'rfmmmtim^^ti^zt\zti^. 
^wm\z\t. mmLtzi5m\z^v)W^mm%n(D~m'^tz\mwLmm%mm. 
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\zmmm7tmom^m^^±^vxi^^tnt. ^(Dn<Dw±f^mmitm^mzmmm 
Ttmm^m^^twmxt^b. ^(ommtbx. unmmm\z-^m'^m^&mm 

m\z^^mmmmm(Dm^ ±t^io ^m^m.imMmxmiz^ 0 . ^n^^mn 
(Dm^mu±M.mm^'h>f^xLxtrzhotm^-r^zt:^^xt^. 

sfc> ±m(Di5f^^m^^x. mmmmt:m^ 'mmt^ztf}^xt^, rctx 
if. nmtt^^^mm^^m*^. $>^/^)i^fxm(Dm7^^iz^^6^izm^t?> 
um^mmmx$>?>m'^. $>^mm\z^(Dm^m^^±^bxi^^tni. ^ommt 
z(Dn^7Kizmyk-^tixi^^^-^nm^^'^\^^tm^xt^b. t(Di&i^^(Dmt^^ 
mr^^^~^-L^<Dmnommii^mm^^izmLx\^^rnt. t(Dmt^^^^&^ 

T#i)o tzt^it. m^tr^w^mmu±m^ pcb ^mmx^^^m-^. 
mm\z^(om^^ti^h^Lx\^^fi\t. ^(ommt pcb my;k^nx\^^m^m^ 
iisvitfmT^^L, ^(Dm^mm%\mwtLx pcb ^mmmtm^-ox^^^ 

mt^iLmw(om.xmk%mi.h(Dt^Eo-h^^m^t^ztffixt^o 
t-fz. ±B0ism^m^^x. t&immm^mm ' wmt^:it^^x^^o tztx 

T>h'7±><D^mmx$>^m'^. $>^mm\z-^(Dm^m^±^Lxi^tnt. ^ 
(D^mit^m^xmm-^nxi^^^-^mm^^i^^tmmx^^L. ^(DW^mmm 
imwtbx^cD^Bm^^o^mmm^m^oxi^^^tm^xt^. ^^c, ^ 
(Di^^m<Dmt^&mr^'E-^--i.^<Dm^<Dmm^^mm^^^mi'Xi^tnt. 
't(D^i\:tm^m<i-^(Dx$>^i)^aof}\ ^<DM.mmmm^mizmmLrzA^ 
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Ekmmthtzm^^m^^^x. mm^mm'^M^^umm\z^K> . ^w^ow^m^ 
^mh. ^<h\z^n^^<D^mmn^m'^^n.mt^fi.^. ^±u^-h^m\.fzo 

^m^^^m\zi^WiVmmth zt^^m\zthijm^mm^^(jixh^. l 
itifi-ox. *^Hjtt, '^^(D:^m\z\t-<xi^mm-^-om^m^±t<. ;in^T 

^^n7.^^}--y^^^tLXh^t)ibXM^X$>^. 

±.U(D15^\Z^V) ^ 1997 ^1 ^ 2 B(ie;io/rB*?SS?4 ^tH^iK: 
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4 (D^mmm^^t ^ 16S rDNA it ^ If $g e> tl fc o C © jl 

eTifig*^^« mmmmizm^Lxi^fz^^j^mmmit. cyciociasucus 
m^m-o^ummtLtzmwmm-^o^ mpn ^^wc^m\z^y)^^Lx\^^it^m 

L. ^<DDNA^^^<hLT5i^7^cJ;y^-rv- (^«JA«. 16S rDNA <D # ^ 
^tC^f&1-^7'^-fT-) ^ffl V^T PGR $:fTVi, VCR 
I^KltC^&^lj-SClttCctO, SS^J##l~4(D*gSiEa?IJ^Wr§ 16S 
rDNA ^ # . ;i CD 16S rDNA ® S BB^J $::t-h->-;^X>1f-tCj; 

:L<D'^^T:lj^^LX\^^fz^m^mmti^ Cycloclasticus pugetiJ ^Tzit^ Oj5.mm. 
liZ^Mt^hOtm^l^Tzo 

RNA *5cfclJ^DNA-/D-:/Sr^tf-TS;i<!:75«T#S.:/n-yO:gS 

is^j*5<fc^;fi$ ^ffljitwjcsuT, jsitss^-rntij:^^. 0D fish 

S (fluorescence 7/1 Situ hybridization) 0 , (^J^f^> Htfis^taj^i^t^ 

05taT?^^$nfcE3®©?s, mm. mmmoTi^) ^(d cycjocjasdcus mom. 

ik\Z. Cycloclasticus pugetii ^^U^(r>i5.mi^(r>^^^MM^^^&i 
^fzitMrniytzr) . ^^(DW^mmo^-fy^ib CycloclasHcus moU^ 
#tC> Cycloclasticus pugetii i5^Z^-^(DT5.mM(D^i6i^MlS&W ^7.^ i)-- 
y^t ^tzibiZit. iE^J#^l~4(DmXE^J<7)liS#^ 823~853 
(Z) M ^ (Escherichia coli (D 16S rDNA <D*ISE^J (I *5 tt ^ 5 ' <b O^W. 

(:^>A'-•J>^^->XxA) T^l. 829-866 O mm)U ^ f)^ MlSi ^ tl ^ 
mm.iZMJt-1r ^mm& 10~50 bp. if ^ L < 15-25 bp ©7* 

T # ^ o 

( 1 ) 5'-GGAAACCCGCCCAACAGT-3' (Cyclopug829-846*, 18mer) (S2^J# 
^5) 
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3-.CCTTTGGGCGGGTTGTCA-5' 

(2) 5'-TGCACCACTAAGCGGAAACC-3* (Cyclopug847-866*, 20mer) (SS^iJ 

3'-ACGTGGTGATTCGCCTTTGG-5' 

( 3 ) 5'-GGAAACCCGCCCAACAGTTGCACCACTAAGCGGAAACC-3' 
(Cyclopug829-866*, 38mer) (BB^J#-i- 7 ) 

* (^^) it Escherichia coJiOieSiDi; A ^mm^HZiiif^5'i^m^ib 
©fiM(:^>/\-'J >^->XxA) ^mt (H.F. NoUer and C. R. Woese, Science, 
212:403-411, 1981) . 

(3) (D-^u-zfommmmit. (d t (2) (D-:fn--y(D^smm-f)mm 

Fluorescein>isothiocyanate (FITC) > LuciferYellow CH . Rhodamine 123 , 
Acridine orange » PyroninY, Ethidium bromide. Propidium iodide, Ethidium 
homodimer. BOBO-1 , POPO-1 . TOTO-1 . YOYO-1 . Carboxyfluorescein 
diacetate (CFDA) » Fluorescein diacetate (FDA) , Carboxyfluorescein 
diacetate-acetoxymethylester (CFDA-AM) . 5-cyano-2,30ditolyl tetrazolium 
chloride (CTC) , Tetramethylrhodamine isothiocyanate(TRITC) . 
Sulforhodamine 101 acid chloride (Texas Red), Cy3, Cy5» Cy7, 2-hydroxy- 
3-naphtoic acid-2'-phenylanilide phosphate (HNPP)7ij: i£) , v^*+xy~> 

* ^ O RNA t (a DNA y □ - 7* ffl Li , S >!r (7) /\ < ^ < 
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< :/ u y < -fcf - v- H > , H h /\ yj y if - -> 3 > . in situ /\ 

< y U ^ < if - V a > (m ^ it . FISH ^ ) U (z J: 0 . 
CycJocJasticus mOU^!^. Cycloclasticuspugetiii6^U^<DT&.mU(D 

*^B^(D DNA T'D-^^SrfflViT, 5 fft ttj S © jg tK 5&i 5 

L/:BB^J#^5(DJtSBE?iJ^Wr^ DNA yD-:/<bA-r::/U^>rx 
-fu--:f^^\^^ntLfz'^. It^mwrn-r^m^WkLX. dna 

Sfc> *^HJ(D DNA :/p-y □□--A<:/UiS^'rif- 

h ^ h ^)-mUd\Z^ K) . ^WL<DWi^<^m(D'pf}^ Cycloclasticus 
M,(DW.^m. Cycloclasticus pugetiiii^XS^(DT&m.n(0^ ^"^^ M mm ^ 

~ 4 (7):^SiBJiJlf ^{:;S:p'ViTI9:tfL^ rna trzit DNA yp-y 

* ffl DNA/DNA ^ fc « DNA/RNA A ^ U ^ if - -> 3 > tC J: 

riii^j tit. ^mWr^i--4<D^o\zMmt-r^iiiRi'<^mi±mm0m. 
±fB(D J: 5 \zLrmn\:Lrz6^m^m\zwm&;}ti.^mmm 

Cycloclasticus M,<DW^^X . ^tC Cycloclasticus pugetii i ^ 9^5 J: t)^"?-<Difi 
t>omSIH^jrBl i © A< y "J if- 3 >Stg^cD ^ t ^Ici^f 5„ 
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. tztXit Genentyx-MAC 8.0 M^'J 7 h (Genetic Information Processing 
Software aM) ^ffll^^Tff -5 ;i il^^T^-S. 

m^r^iZii. 16S rDNAO^SSB^J{CSo*<a(D-j|S6*i;5:#iJ8lr»2plCS£^«i:ct 

^«^(CtS> M:6gtCSfflchfiJKifT^^i7)^'T-#^ (E. Stackebrandt and B.M. 
Goebel, Int. J. Syst. BacterioL, 44: 846-849, 1994) . 

ktX\t. ^S^^tJO 16SrDNA©i^a6S^JlCO(.iT. IB?iJS^ 1 ~ 4 ©ig 
»E51J<i:©ffl|pH4$: Genentyx-MAC 8.0 (Wm) <Dct ^ ;i«?#f 7 7 h V^Tlf 

l^i?>«^t)2b^, tzt^it. Vibrio cholerae t Vibrio mimicus(Dmx\t^m^ 

*«98.9~99.4%t>*sc<i:>i>^*»e.nTVi5 (tt^Kt** : mwmmMmtn'^. 
mnWi^mtfU^T-^ ju'j-. m-^mmo ^m^^u. pp. 1-24, 1991) . ^ 

tz. vibrionom'(^mm^nfktLfzm^x\t. mo^mmmnw^^.^x^i^. 

Ltzm^it. $><^xm:kff;}fs.h<Dtn^. i^tbi^^tr^^mmiz-o^^xtDm 
tm^(Dm%^m'<x^^i^mmr^z.t-d^'Si,^mx$>^. 

M:W&=}lZ{t. CycJocJasticus mm^CDm't. C. pugetii 0) 1 mLf}^sE^izm(D 

m^^^-^tixi^^u^^tzisb. dixcDrnm^kt^^inTzm-^izit. ^'^mz-^mmt 
pi3t$n^o mmbfz vibriommm(Dm^M.x'bmi-f}^t£^'D\z. 
(om^^iti'^fr^^mm(Dj:,oum'^. 97%mmxit^rz^m(D-^mm^i-^ 

RNA ^ fz It DNA y P - :/ ^ ffl DNA/DNA t tz it DNA/RNA 
/\ -f y U y -tf - ■> 3 > {3 ct 0 , Cycloclasticus JS©5 Jft ^ ^ iffl M ^ 
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-tf— ->3 >#jS (H. E. N. Bergmans and W. Gaastra, New Nucleic Acid 
Techniques (J. M. Walker ed.); Methods in Molecular Biology, vol. 4, Clifton, 
Humana press, pp. 385-390, 1983) "^3 DZl-A-r ^'Tif-va >#fe (M. 
Grustein and D.S. Hogness, Proc. Nat. Acad. Sci. USA, 72: 3961-3965, 1975) , 

•^•ffy-fOy :/U ^-f-lf-va >#i* (E. M. Southern. J. Mol. Biol., 98: 

503-507.1975) , ^^Oit-T A< >^ U ^S'W -tf- v 3 > (S/!:«7K-;i/-fe 

jl'/N^yj^S^'T-tf-xa ><ht)W^) ^i* (R. I. Amann et al., Microbiol. Rev., 
59:143-169,1995) ?5: <i: ^ffl V^S CI ih^^T^ cnb©A< ^ U :5^-rif-v3 
>^«f {CfflVi^^^#j;{)^e>© DNA/RNAHi^©PSi«, ^tl-f noXi^t'lBllc^ 

ffl I i ^ y □ - y i ^n*^'^ w i: T ^ jtei^i^sis^ij & wt- s ^2pii^it*4 1 0 

^ A D. A. Stahl and R. Amann (Development and application of nucleic 
acid probes. In: Necleic acid techniques in bacterial systematics. E. 
Stackebrandt and M. Goodfellow (ed.). John Wiley and Sons, West Sussex, 
pp.205-248, 1991) UElzmm^tltzU^izm-D^t . A-ryj^i'lf-v'a ><7) 

^m^kW"^ m^^ ^mmm^ (D y ^ )i'A7 ^ \^mm^i^^m^L. mm\zmmr£/\ 
-r:^uy^-if-v3 >^#> sjgwicii ioo%\zmrzu\.^:iism^(Dm'^\z\t/\^ 
y u if- -> 3 >j^mt^(D'^(D^^mmrmmvx l s ^ ^^^^mmz^ 

um^nmi^ntLxm^^. ^MmiznLx/uzroy-c^-i^ay^noo 
^<D^^^. fn-':f\zmmmm-^nrznitiiiL7tm'^i^yt(^m^rz\tmm {z(Dm 

^(Dmmzm-^^^T^^^rzmmi'fm^mmt^) iz^mbx±r^mm 
"^m^. it^^^m mw.-mw-mm^iii^(Dm'^iz\t. m\^^^mmmm^^ 
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fflt^iX, PCRS:fT-5c:<i:{C<J;^TM®|^^^fT'5Ci'bT^'2). tUt?-^. m 

M^js:wr^ 16S rDNA ^^ow^ii!! tmm(Dmr$)^ z t^^i^^rt 

CycJocIasticus IM<DW.^^> W^Z. CycJodasticus pugetn i5^ZS-^(DT5.^M(^ 

^m6^mmm(o^m^'^^m^m0kwy\zm^mwi^mmh. mmmi$.^(D^ 

mi^uE(Dmwh^^^\tz.(D^m';^MW^m(Dmp\z^^^m^mw^m.f^i\: 

*BJiM#«, *l^(7)fil5fe*iOS«lT'*^B*H#l^ai^. 11-237818 ^ 

■ o)^mm^^xs/^rz\tmmzum-^n^^^^n^-r^. 
:^m^^^AT<D%mm\zi^y)^^it^\zm.m-r^. z.n^<Dmi&m\m^<Dtzii> 
tmmm i ) 

(1) mmmmmmmmmmiziin^^m^mm^mmo^m^ 
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1997 ^1^2 B\zm:i-orzB^mmmiimmz^K)±m<DmmmmLrz 
m^mE.mmr^mm.<D^mm7i^^f^mm'^(7) i ^ is b^zuwl. -r^yy^ h> 

^-vV (i^t.i : *U30Mm) T5jiLfcl^, T< ^ □ y |> MPN (M-MPN) 
IH^fetCckO, il^^MiS7K4'05tft^^?S4tl^H-^Lfc. M-MPN tfictt. 
1/lONP (NH4NO3, lOOmgjFerric citrate, 2mg; KgHPO^, 2mg; Aged 

seawater, 800ml; Distilled water,200ml; pH7.8) 2: 1.8ml f L ;t 24 TtT 

n-T-h^x;^3>, «"tft43J:D? C Stai£^ lOwl^JnL, 20*CTi§*Lfc. 
MPN H-^« 3 *STff o^Co ii5i0^J^«^>i7x;KD^i&0^g^^^ii-r-55 

Porter h Feig (K.G. Porter and Y.S. Feig, Limnol. Oceanogr., 25:943- 

948, 1980) i;T^M?^(Dlt^, U^^XSXZ 1/2TZ igJlil ( Polypeptone, 

2.5g;Bacto-Yeast extract, 0.5g; HEPES, 4.77g; Kester's artificial seawater, 
900ml; Distilled water, 100ml; pH7.5) Srfflti;^ M-MPN ^WiZi^^'^W^^mM 
MOtf»:Srffofco M'imM.<r> 1997^ 1 ^ 15 B;!>^e>*U l^|BJ{C^;tO, 

^(D^m> mm.m^wM^<D±'mmt i l lo'^ceiis/mi :t-i5''- i/^;u-r 

10^-10* MPN/ml (±MIS:t*rf ^^^^mi^Wit^ (MtS^) : 1-10%) 
iiiVMa^^L/!:75^\ |pljS^T|1]2 y^^TfS lO-'lO'MPN/ml (ffii^^ : 0.01 

-1%) h^\^<w>\^fz. ~-^s '^m^mmmmt. ^ykumt lo^MPN/mi 

iKJl±, *U2y^^tC:fe(.iT^)&ti|SIgg(D lO'-lO^MPN/ml OMSr^LfCo :i 
ne><7)::ci:*^?., S?ft^m»Slffi^C)SJitS4#jSf*«, 7Kia75n2~13'C<hf£li 

(2) ^^mmzf^^-^^^W7fm'^^m(ry'm\ 

±BB»iKitm0 1997 ¥ 1 ^ 15 B lca^?lLfc^J^^MiS7Kli*4^£fflt^i, I/IONP 
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f^m^mmbtzo z(Dm^!^wmt. mmu±mmm^ lo mum^i^m\z^ 
mmm'i^ynyvn.fA^m'b6^m\z^y)mmL. 56? wi <d te ^^77- 

(lOmM Tris-HCl, ImM EDTA, pH8.0) \zmmLtc. Z(DmmW.\Z 30 wl CD 
0.01% sodium dodecyl sulfate (SDS) i: 3^1 © 20mg/ml Proteinase K 
la&X. Zl'C-^imii^y^a.^-VLfz, SMNaCl^ 100/iliPAct< 

jSHiL, 65*CT 10 ^PalO^^i^- hLfe^, ^UUt^)Vh.: -('J7^)V7)V 
U-)VU^m. (24:1) ^TOOwlllD;^, iS^7&^(C88«ibAc, ^'b'^. ±® (tKS) 
^xy-JP : ^>D0 7j^;i/A : yT5;i/7;L'n-;i/ (20:24:1) 

/Iy-;P^JD^, DNASiSaiLfc. ^(D DNA« 70%X37y-;U (.20X:) T^5fe 
ftUfc^, fg*l$1±l00Ml©TEn'>7 7-{C^fi?Lrc. 
(4) i7u--y^ 

(3) {Zct DIsIiR • ^S!!LfcDNA^x>yi/- htLT 16S rRNAite^CT) 
^^^^tC^^fSr^y^-f ^-27f*5cbU^1525r^ffltiT, 16S rRNAjte^^ 
PGR it <i Lit. 

27f:5'-AGAGTTTGATCCTGGCTCAG-3' (BS^JS^ 8 ) 
1525r:5'-AAAGGAGGTGATCCAGCC-3' (Mn^^ 9 ) 

i CD PGR ^t) (16S rDNA) ^i. cfc 0 L fc^. Original 

TA Gloning(r) kit (Invitrogen Go.) ^fflt^iT> ^ P-:i>^^fTO fCo 
( 5 ) RFLP (Restriction Fragment Length Polymorphism) 

^■f, Mf^^{C40i'n->$3iDtaib, ^n^^7D->{i 16S rRNAae^ 
CD^ft*W >1i— h$nTVi§;6^^?I^L.;rco-?-(D^^a7^D->7{>n6SrRNA 

afe^cD±g;{>W >-9— h$tiTi/^i)::<h;5^'t57&^o/co ^ti^ \i ^u- 
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f)^tsrztb. SmmCDmJ^mm (EcoRL HindllL SaR. Xbal^^URsal) ^ffl 
(/^T, RFLP (Restriction Fragment Length Polymorphism) ^tfrtCj; 0 ^Jl/— 

(6) y)ii^-^x.>i^>if 

(5) (Z)RFLP^tfftCcto^;i'-yn:J)-t:re)nfc4y;i/-7>e>#i ^□->, 

-^WrA^n-y (CHOll-l-l, CHOll-1-2, CHOll-1-4, CHOll-1-34) ^Mtk 
b, 16SrRNAjie^^©^liSffi^J$^^Lfco 

-> — ^ X > :^ , RNA y- !7 X> 7.=^ y h ( Thermo SequenaseTM 
fluorescent labelled primer cycle sequencing kit with 7-deaza-dGTP» 7"^ i^^' 
AttM) ^fflV^T. ^- hi>-^X>-tl— (ALFred DNA Sequencer, 
vTl±M) tc<j;0 i^X>7.^ff 16SrDNAOmSBB?iJ^l*j£L^c. 

(7) ^i-i^^i^fllW 

^mvrz4^U->(D 16S rDNA ©mSE^JIf^ckO, TF«l«im<J:LT 
Ribosomal Database Project (RDF) II ('TUy^:^^) O^I^X> v>^ffl V^T, 

7'cJ:^aflI^:5^-^l¥CD^-^S^^0E^J^x-i5'^-X (GenBank ^ EMBL, DDBJ 
^) 75^^ A¥ (3?''i7>D-H) ClustalW (ntltii) -^Se-Al (Wm) -faif^ 
AUSrfflViT, ::(^4^P->(D 16SrDNA(DitS62^J<i:<i:'b{C#aT^< >^ 

yhmm^n-otzo dOT^-r^/^hx-^ (*<ji5oobp) phylip 

(mm) 7°D^>*^A^fflli> NJ?i (Hiltli) twJ;^»^l^i^«Ptff43ctZ>' 100 HIS 

^(Di^^, 1997 ^ 1 ^ ic® d 0 *?iaiaoitJll»S^it^(D«l^S7K{c§liS L 
TVifcH^ft^i-^^^tKl, Proteobacteria © r it:^^;i/-yi-K-rSiBBMT, 
Cycloclasticuspugetii {C. pugetii) <!:l^^{3jfiii^©fe(DT*§di*^|lJHJLfc. 
^fc, 16SrDNA:^^i2?iJCD{5t^^:S^^^tLfeffi|^14)^#f<7)^m, d0 4i> 
0->(DF^(D 3 □-XCH011-1-2, CHOll-1-4, CHOll.1-34) \t. C. pugetii 
(D-^ti (GenBank No.: U12624) (h 99%b5^ (IB^IifC 99.2%, 98.8, 99.1%) 
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OlBf5|14Sr, Lt&^L. m<Dli7D-> (CHOll-1-1) -?-nj; 0 (SUffilWltt 
(97.2%) Lf)^M.^titjii^::tf)^t>f)^^rz. Ltz-h^-oX. zn^4i7u-y\t. 

mm^rz\t^(Dnumtmm'^ntiA^u-y (choh-m, choii-i-2, 

CHOll-l-4. CHOll-1.34) O 16S rDNAi^SE^J^. -€-n-?nE?lJ#^ 1 - 4 

}LV^Ltz4^U-yttt'^\Zi&mtmm-^ntz CycloclasUcus pugetn \t. « 

•^ntzmmmm{\:i^m9^mm^^t^m^mtLxn%^nx\^^h (s.e. 

Dyksterhouse et al., Int. J. Syst. Bacteriol. 45: 116-123, 1995) . ^Z.X. *S 

mcom^m^ (ATCC 51542) ^X^Lxm^fzm^. z.ayWL^m\t\£y 

)vm(Dmwu^mm^mMLfz^mx(D^mm.-t^th^oi^w.^h-ox^y). ^ 

jL::.-)vmykmm-^hxhfi\^^^.x±ttiw^^^-r^o zn\t. ±.mLtz^o 
\z. a pugetii^tz\t'^(DT5.mm(o6fm-h^±^mmx$>^^t\zi^mr^h(Dt 
mm^n^tK 4-^, :^%mzmwL-^nfz^^tii]m^\z^y). w^^(r)mmx 

^ie>n/!: i6SrDNA:^ssB^j (E^j#^i-'4) ^mmvmm^^ cMm 

^^-ommmtLxm ^^-^tzWiM^iSimmw.m^ y)n^ntzh(Dx$>^zt-h^ 
'tncb\tcmm^(Dm^ii^m^6^^'^mLmmhtzm^m\z^^r^m^=^ 
^^mn'^ut^x^^itifixt^. ^tz. ±mLrz^o\z. c:n^<DE^jii# 

^^LX\.^tzm^m\i. j^mm^ityi^m<Dj^mm^^t^ Cyclodasticus pugetn 

fzi)^-ox. z(Dmmm'-A(D^mun^^-r^w^mx\ c. pugetn ^fz\t 
mtm^^^tti^x^^. z(Dzt\t. 1 ~ 4 (7)aeTi«$g75«. hm 
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(^i^sss?ijif$gtt. ^^(D^Bmmm^mm^'^^onyk'^mxo^ammykmm 
^T'D-fex^t-^'j >yr^±T\ ^t^^xMwmutLxnmxt^ho 

Xh^o ^ fc, lfi5^iJ#^ 1 ~ 4 ©JSSSe^iJISIB « , Cycloclasticus pugetii ^ Ac 

$?>ic, \>xh(n>^ou-'m:<jym^^'^. -r^ctJ-^T^^nT^iz-h MPN/^^ 

^•t^<r>\z^%\z^^xh^:Lt.-hm^ii'^\:.fs.'Dtz.. 

\M%m 2 ) 

( 1 ) Cycloclasticus pugetii \zm^ ^Wi-W.n(Dm^ □ - ^xif » 

1 Tfr^ fc^^Tl^i^fi?tlf (^i^^^ffl 16S rRNA COi^;^«fii^#« L 

>L^2a!li©yP-:/ (Cyclopug829-846 (i: Cyclopug847-866) S:£AT(C^ 
T. 

♦ y □ — y Cyclopug829-846 

5'-GGAAACCCGCCCAACAGT-3' (829-846*, 18mer) (E^J#^ 5 ) 
(3'-CCTTTGGGCGGGTTGTCA-5') 

♦ □ — y Cyclop ug847-866 

5'-TGCACCACTAAGCGGAAACC-3' (847-866*, 20mer) (E^J#^ 6 ) 
(3'-ACGTGGTGATTCGCCTTTGG-5') 
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CT. *lt, Escherichia coli (J) 16SrDNA:^Sge?iJ(C*5tt^ b'1^m^^<D^ 

(2) 9-^^-7.\Z^hZfU--f^x.^yi7 
(1) T-T'if'f >L^c7'P-:/0#Stt^&5tlg-r'5fc*, x-^^-X 

(Ribosomal Database Project II.RDP) ^fflt^T, yo-'/'R' «y ^i^^Srfr-:) 
tz. ^^X>v>«. RDF tI#M$nTt.i^*)<D$ri55fflL, 5 X T 5^iE^J^& 2 
MS^^ItTffoAc. "ta^m^. xif-f >Lfc2 0©yD-:/<i:fe RDF ±(7) 
Cycloclasticus m 6 <!: T 5^ L , 5 X T «;/ '^W.nifi imMhU<^±\Z~ 

^VTzo ^Tz. 2::>(D-/D-y<l:feSaig^Lfj:li^i*tl«|g$nfc. zn>bO) 
Cycloclasticus ^ 6 ^ , 2 C. pugetii ^ 0 <D 4 Cycloclasticus sp. 
T^l^^tttiO^^fc^^awt^TSS. ##^T{w, RDF ±TT-y5^Lrc 
Cycloclasticus S6tt<^B&*^Sll3^t". 



g 1 R D P (rSgi $ nx ^ Cycloclasticus JRiil® 0 * 



Source 


DataBase 
accession no. 


Reference 


Cycloclasticus pugetii 
str. FS-1(T)ATCC51542 


U12624 


1 


Cycloclasticus pugetii 
str. PS-1(T)ATCC51542 


L34955 


1 


Cycloclasticus sp. N3-PA321 


U57920 


2 


Cycloclasticus sp. G 


AF093002 


3 


Cycloclasticus sp. E 


AF093003 


3 


Cycloclasticus sp. W 


AF093004 


3 


Cycloclasticus sp. 
(oliffotrophus) 


AF148215 


4 



1. DYKSTERHOUSE et al.. Int. J. Syst. Bacteriol., 43:116-123, 1995 

2. GEISELBECHT et al., Appl. Environ. Microbiol., 62:3344-3349, 1996 

3. GEISELBECHT et al., Appl. Environ. Microbiol., 64:4703-4710, 1998 

4. BUTTON et al., Appl. Environ. Microbiol., 64:4467-4476, 1998 



:i::T. Cycloclasticus m<DlGSrDN a ^mm^^^tbX it. 7^6W(D% 
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0)^^ RDP T-^^-7.±.iZ^m^tlT^^^o :i(D^X\ USB Hnternational 
Journal of Systematic Bacteriology) IJSEM (International Journal of 
Systematic and Evolutionary Microbiology) ^iZ^^^tlJE^iiZ^t^lsb'htl 

m^^^h-ox\^^^iitmnibti^\zu-Dtzo 

"t"^^ yLtz-:fU--:ft Cycloclasticus pugetn(DmWW ATCC51542 
M&=}iZ/\'< Zf U y< XI" -5 d t € Fluorescence in situ hybridization (FISH) 

miz^om^LTzo 
(1) '^n-^o't^tmm 

Cyclopug829-846 SIX Cyclop ug847-866 ^ DNA -^fiXafC i D L , "^^{Ccfc 
0 LtZo ^tlb07°D-y Cyclopug829-846 RtX Cyclopug847-866 (D 5'* 
^ Tetramethylrhodamine isothiocyanate (TRITC) Xy^)VL't., 
(2) 

C. pugetii ©^2pM^ ATCC51542 America Type Culture Collection 

(ATCC) Ti^bA^t, 7i^um{bt'7x-;i/^^jpLrci/2Tzi§ite mm) 

t^T, 20'CTJ§«LfCo ^fc, nm^^tLX. Pseudomonas aeruginosa (P. 
aeruginosa)^ Bacillus marinus (B. marinus) , Vibrio parabaemolyticus (V. 
parahaemolyticus)iiiiTS Psychrobacter immobilis (Psy. immobilis)0^ 4 SM® 

ia«,3%(w/v)/\°^:i^;i/A7;Uxt H/3 xPBS(NaCl, 24.0g; KCl, 0.6g; NaoHPO,, 
4.32g; KH2PO,, 0.72g) (pH 7.2-7.4) T@^L. jt^L^^Htlcl; 0 *M 

3xPBSA'^;/7 7--e^^Lfco ^^jfC, P-7'i: LT(i, 5^i^l^Sc«* 
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{C*5tt 5 Bacteria K ^ ^ >{;#SW;5:::^n- >^ EUB338 (R.I. Amann et al.. J. 
Bacteriol, 172: 762-770, 1990) ^^Ltz. 

(3) AU^'U ^Wi:-->3 > 

(2) x-mmm^n-^fz a pugetn 1 4mm(Dnmmw(Dmm^tMn-\fy 

5^>=i-X'f (0.1% gelatine, 0.01% KCr(S04)2) LT$>^Xy^ \^:^y X 
^jBT^^t^-fr, Xy^ l^ilyXnzm^LfZo ^(Dm. 50 «»: 80. 

ioo%x y - ;p ffl V i TliJi* L fc o 

7>^< H;^;^X(7)fS)^±(3/\i' :;^U ^W-tl-^a >7^'>;/7 7- (0.9M NaCl, 
sodium sulphate buffer [pH 7.2], 0.5% sodium dodecyl sulfate [SDS], 5mM 
EDTA Img/ml Denhalt solution X 10 Poly (A)) 15wl€:fgTL^^. Zfa-Zf 

0^#A">y 7 7— (50mM sodium phosphate buffer [pH 7.0], 0.1%SDS, 0.9M 
NaCl) Xm^mV. 50ml(Z)gfe#A'>y7T-4'{C42'C, ZQ^mmLtz> ^<D'^. 
^@7KTj5fe^U®f^L/co ;^^iT\ St**±IC l~5wg/ml 4',6-diamidino-2- 
phenylindole (DAPI) Sr^JOUT^fiT 5 ^^^htz, sgS7KTj5fe# tfcti, 

^ (Zeiss, Oberkochen. Germany) ^ffll^TUVIig, B i!lS43ckU^' G i&gTff 

-?-©^^$:^2 tl^-r. ^|Dlx1f-r >b;tyD-7' Cyclopug829-846 ii^XS 
Cyclopug847-866 ©J®^, U Vi&gTJi^lfflBS* DNA \Z DAPI *«#)S6*lCi^^ 
LAcM^t LT, DAPI C. jE?i/^etjj*3j:aC5:tSSMtt<i: LT^L 

tz AWl^ (p. aeruginosa, B. marinus, V. parahaemolyticus ^^XS Phy. 

immobilis) t^mmt^ztij^X'ttzo b^^b. mum^GmEx^mt^ t. 

a pugetn(D?)^-fyi-fU — y' Cyclopug829-846 iJckD^ Cyclopug847-866 t^M&i} 
Umm^m-Dtztb. yo-:/(D 5'^ta^y^)Vbtz TRITC *5l5©#fe^^Srfg 
Ltzo 

U2 
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CycJocJasdcus pugetii ^tcit-^(DjS.fMiWzW^&jU DNA Zfa — -:f<D^^\^ 









Cyclopug829- 
846 


CvcloDue847-866 




Cycloclasticus pugetii 


o 


o 


O 


Pseudomonas 
aeruginosa 


X** 


X 


O 


Bacillus marinus 


X 


X 


o 


Vibrio 
par aha em olyticus 


X 


X 


o 


Psychrobacter 
immobilis 


X 


X 


o 



— Bacteria Kp^-T XC^^W^cCT^P-^ EUB338 ©J^^tt, BmBX'(D 

m^izio^^^xh c.pugetij^^zS4mm(DMmmmth. eubsss o 5- 

*5ig^^^;i/Lfc FITC S5fe©iifem7t^^brco 

>Lrz2z>0Zfn-Zf1it. Cycloclasticus pugetii ^ fz \t^(OnWU ^ izm 

ajTs±T, ^0m'Ammizmmt^^^±<Dmmhn.ibn-f. mmz^^^^jj 

:^mm^x^\mLrc±x<DWtf!^. wn^^u<i^ntiim^'t<D^t.^% tbx 
^mmm\ztK)Kn^%(Dtt^o 

^tc. ^^m(D^mz^K}m^-^tirzi6STi>NA(Dm.&mmmm\t> mmmm 
xm^r^mti^^r^^m<DEm^mm^miz^^t^t^xi^n^o'4t-ox. 
:i<Dm.B,^:iij;:zsz(Di&B^mm\zm^i^x:^'i»^m(Dwmmtii^iii^'^mizr 
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mmmi^ii) izf^^-t^m^m^^n-orv^'f^s.-y'aymmz^n^^w^ 

E^J#^1~4«, 16S rDNA©:l»gB^J^^-r. 



33 



wo 01/14587 



Fcjr/JP00A>5711 



m ^ (D isi m 

2IE^(D;^te. 
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9. m^m5tim.<D:^m^m^^x. ^mm^^m^ • mmr^:^^, 
1 1 . nm^n 1 ~ 4 oti-f^nT&^coi^sgB^ij^wr^ les tdnao 

1 2 . gS?iJ#^ 1 ~ 4 (Dt.i-rn;i/^©i^SSB^J(^-aB$W Cycloclasticus H 
©S^ft^i-^iSBSaiiltSfi^JlIA-rT/'jy^XL^S. liSfi 10-50 bp©RNAS 

13. gs^j#^i~4®vi'rn*^(Dii»sa?ijo-gB*^'gH^j##5. efeitJ^? 

1 4 . Cycloclasticus JR®5tft5i-«iSeffiSr«^mSfett^M1-'5^cJ?)0«*« 1 

a^fefii 3HIB«(D RNAtfc«DNA-:^D-::^. 

1 5 . Cycloclasticus W,<r>'B^^MUMiA Cycloclasticus pugetii ^ © jfi 

mnx ^ ^ 1 4 © rna ^ tz \t dna 7° □ - 

1 6 . Cycloclasticus m(D^m^mmm^7.^ 'J -->^-r^/c8?)(Dif 1 

2 Sfctt 1 3 {ClEit© RNA tfc« DNA yP-7*o 

1 7 . Cycloclasticus M <7) S ifl ^^iB S Cycloclasticus pugetii t.tzit^(Dj& 
mm-C^^m^mi 6fB«ORNA^fc«DNAyD-3^. 
1 8. »*^1 2^rz\tl 3mW.C0 RNA tfc« DNA :^D-y2:fflViT, 

1 9 . Cycloclasticus ^(D^tii^MMM-^^ Cycloclasticus pugetiil^tz it-^ Ojfi 

mmx$>^mji^mi 8fBa©:^^o 

2 0. i»3j<JSl 2^fc«l 3lB«tO RNA ^Tzit DNA yD-y^fflt^T, 
2 1 . Cycloclasticus M (D^^^MM^^^ Cycloclasticus pugetii t.tzit^<DT5. 
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RNA ^fzlt DNA 7'D-:/^fflt,ifc DNA/DNA Sfc^i DNA/RNA /\^ZfO 

2 3 . CFcyocyasiact/sS (D5fft53>^iaHM*^' CycJocJasticuspugetn^Tzit^CDjS. 
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M m 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Technology 
Nishimatu Construction CO., LTD 
NYK LOGISTICS TECHNOLOGY INSTITUTE 

<120> A method for detecting or quantifying bacteria having a specific 
function and the genes thereof from natural environment, novel 16 S rDNA 
gene information, and probes 

<130> probe 

<140> 
<141> 

<150> JP P1999.237818 
<151> 1999-08-25 

<160> 9 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1532 
<212> DNA 

<213> Cycloclasticus pugetii 
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<220> 

<221> rRNA 
<222> (1)..(1532) 

<400> 1 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacagaa tgcagcttgc tagcaggcgg tcgagtggcg gacgggtgag ttatgcatag 120 
gaatccgccc gatagtgggg gacaacctcc tgaaaacgct gctaataccg cataatcccg 180 
cgggggcaaa gacggggacc ttcgggcctt gctctaatgg atgagcctac aggggattag 240 
gtagttggtg aggtaacggc tcaccaaggc aacgatccct agctggtttg agaggatgat 300 
cagccacact gggactgaga cacggcccag actcctacgg gaggcagcag tggggaatat 360 
tgcacaatgg aggaaactct gatgcagcaa tgccgcgtgt gtgaagaagg ccttagggtt 420 
gtaaagcact ttcagtaggg aggaaaagtt taagggtaat aacccttagg ccctgacgtt 480 
acctacagaa gaagcaccgg ctaactccgt gccagcagcc gcggtaatac ggagggtgca 540 
agcgttaatc ggaattactg ggcgtaaagc gcgcgcaggc ggttaaacaa gtcagatgtg 600 
aaagccccgg gctcaacctg ggaactgcat ttgaaactgg ctagctagag tgtggtagag 660 
gagagtggaa tttcaggtgt agcggtgaaa tgcgtagata tctgaaggaa caccagtggc 720 
gaaggcggct ctctggacca acactgacgc tgaggtgcga aagcgtgggt agcaaacggg 780 
attagatacc ccggtagtcc acgccgtaaa cgatgtcaac taactgttgg gcgggtttcc 840 
gcttagtggt gcastaacgc aataagttga ccgcctgggg agtacggccg caaggctaaa 900 
actcaaatga attgacgggg gcccgcacaa gcggtggagc atgtggttta attcgatgca 960 
acgcgaagaa ccttacctac ccttgacata cagagaactt tctagagata gattggtgcc 1020 
ttcgggaact ctgatacagg tgctgcatgg ctgtcgtcag ctcgtgtcgt gagatgttgg 1080 
gttaagtccc gtaacgagcg caacccttat ccttagttgc taccatttag ttgggcactc 1140 
taaggagact gccggtgata aaccggagga aggtggggac gacgtcaagt catcatggcc 1200 
cttatgggta gggctacaca cgtgctacaa tggccggtac agagggccgc aaactcgcga 1260 
gagtaagcta atcccttaaa gccggtccta gtccggattg cagtctgcaa ctcgactgca 1320 
tgaagctgga atcgctagta atcgcggatc agaatgccgc ggtgaattcg ttcccgggcc 1380 
ttgtacacac cgcccgtcac accatgggag tgggttgcaa aagaagtggg taggctaacc 1440 
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ttcgggaggc cgctcaccac tttgtgattc atgactgggg tgaagtcgta acaaggtagc 1500 
cctaggggaa cctggggctg gatcacctcc tt 1532 

<210> 2 
<211> 1538 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1538) 

<400>2 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacgatg ctagcttgct agcaggcgtc gagtggcgga cgggtgagta atgcatagga 120 
atctacctaa tagtgtggga caacctggtg aaaaccaggc taataccgca taatccctac 180 
ggggcaaagc aggggacctt cgggccttgc gctaatagat gagcctatgt cggattagct 240 
agttggtgag gtaatggctc accaaggcaa cgatccgtag ctggtttgag aggatgatca 300 
gccacactgg gactgagaca cggcccagac tcctacggga ggcagcagtg gggaatattg 360 
cacaatggag gaaactctga tgcagcaatg ccgcgtgtgt gaagaaggcc ttagggttgt 420 
aaagcacttt cagtagggag gaaaagttta aggttaataa ccttaggccc tgacgttacc 480 
tacagaagaa gcaccggcta actccgtgcc acagccggcg gtaatacgga gggtgcaagc 540 
gttaatcgga attactgggc gtaaagcgcg cgtaggcggt taaacaagtc agatgtgaaa 600 
gccccgggct caacctggga actgcatttg aaactgttta gctagagtgt ggtagaggag 660 
agtggaattt caggtgtagc ggtgaaatgc gtagatatct gaaggaacac cagtggcgaa 720 
ggcggctctc tggaccaaca ctgacgctga ggtgcgaaag cgtgggtagc aaacgggatt 780 
agataccccg gtagtccacg ccgtaaacga tgtcaactga ctgttgggcg ggtttccgct 840 
tagtggtgca staacgcaat aagttgaccg cctggggagt acggccgcaa ggctaaaact 900 
caaatgaatt gacgggggcc cgcacaagcg gtggagcatg tggtttaatt cgatgcaacg 960 



3/8 



wo 01/1458/ 



PCT/JPOO/05711 



cgaagaacct tacctaccct tgacatacag agaactttct agagatagat tggtgccttc 1020 
gggaactctg atacaggtgc tgcatggctg tcgtcagctc gtgtcgtgag atgttgggtt 1080 
aagtcccgta acgagcgcaa cccttatcct tagttgctac catttagttg ggcactctaa 1140 
ggagactgcc ggtgataaac cggaggaagg tggggacgac gtcaagtcat catggccctt 1200 
atgggtaggg ctacacacgt gctacaatgg ccggtacaga gggccgcaaa ctcgcgagag 1260 
taagctaatc ccttaaagcc ggtcctagtc cggattgcag tctgcaactc gactgcatga 1320 
agctggaatc gctagtaatc gcggatcaga atgccgcggt gaattcgttc ccgggccttg 1380 
tacacaccgc ccgtcacacc atgggagtgg gttgcaaaag aagtgggtag gctaacttcg 1440 
ggaggccgct caccactttg tgattcatga ctggggtgaa gtcgtaacaa ggtagcccta 1500 
ggggaacctg gggctggatc acctcctt 1538 

<210> 3 
<211> 1532 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1532) 

<400>3 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaae60 
ggaaacgatg ctagcttgct agcaggcgtc gagtggcgga cgggtgagta atgcatagga 120 
atctacctaa cagtggggga caacctggtg aaaaccagsc taataccgca taatccctaa 180 
cgggcaaagc aggggacctt cgggccttgc gctaatagat gagcctatgt cggattagct 240 
agttggtgag gtaatggccc accaaggcaa cgatccgtag ctggtttgag aggatgatca 300 
gccacactgg gactgagaca cggcccagac tcctacggga ggcagcagtg gggaatattg 360 
cacaatggag gaaactctga tgcagcaatg ccgcgtgtgt gaagaaggcc ttagggttgt 420 
aaagcacttt cagtagggag gaaaagttta aggttaataa ccttaggccc tgacgttacc 480 
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tacagaagaa gcaccggcta actccgtgcc agcagccgcg gtaatacgga ggggtgcaag 540 
cgttaatcgg aattactggg cgtaaagcgc gcgtaggcgg ttaaacaagt cagatgtgaa 600 
agccccgggc tcaacctggg aactgcattt gaaactgttt agctagagtg tggtagagga 660 
gagtggaatt tcaggtgtag cggtgaaatg cgtagatatc tgaaggaaca ccagtggcga 720 
aggcggctct ctggaccaac actgacgctg aggtgcgaaa gcgtgggtag caaacgggat 780 
tagatacccc ggtagtccac gccgtaaacg atgtcaacta actgttgggc gggtttccgc 840 
ttagtggtgc astaacgcaa taagttgacc gcctggggag tacggccgca aggctaaaac 900 
tcaaatgaat tgacgggggc ccgcacaagc ggtggagcat gtggtttaat tcgatgcaac 960 
gcgaagaacc ttacctaccc ttgacataca gagaactttc tagagataga ttggtgcctt 1020 
cgggaactct gatacaggtg ctgcatggct gtcgtcagct cgtgtcgtga gatgttgggt 1080 
taagtcccgt aacgagcgcn nycttatcct tagttgctac catttagttg ggcactctaa 1140 
ggagactgcc ggtgataaac cggaggaagg tggggacgac gtcaagtcat catggccctt 1200 
atgggtaggg ctacacacgt gctacaatgg ccggtacaga gggccgcaaa ctcgcgagag 1260 
taagctaatc ccttaaagcc ggtcctagtc cggattgcag tctgcaactc gactgcatga 1320 
agctggaatc gctagtaatc gcggatcaga atgccgcggt gaattcgttc ccgggccttg 1380 
tacacaccgs ccgtcacacc atgggagtgg gttgcaaaag aagtgggtag gctaaccttc 1440 
gggaggccgc tcaccacttt gtgattcatg actggggtga agtcgtaaca aggtagccct 1500 
aggggaacct ggggctggat cacctcctt 1539 

<210> 4 
<211> 1526 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1526) 

<400>4 
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agagtttgat catggctcag attgaacgct ggcggcatgc taacacatgc aagtcgaacg 60 
gaaacgatgc tagcttgcta caggcgtcga gtggcggacg ggtgagtaat gcataggaat 120 
ctacctaata gtgggggaca acctggtgaa aaccagctaa taccgcataa tccctacggg 180 
gcaaagcagg ggaccttcgg gccttgcgct aatagatgag cctatgtcgg attagctagt 240 
tggtgaggta atggctcacc aaggcaacga tccgtagctg gtttgagagg atgatcagcc 300 
acactgggac tgagacacgg cccagactcc tacgggaggc agcagtgggg aatattgcac 360 
aatggaggaa actctgatgc agcaatgccg cgtgtgtgaa gaaggcctta gggttgtaaa 420 
gcactttcag tagggaggaa aagtttaagg ttaataacct taggccctga cgttacctac 480 
agaagaagca ccggctaact ccgtgccagc agccgcggta atacggaggg tgcaagcgtt 540 
aatcggaatt actgggcgta aaagcgcgcg taggcggtta aacaagtcag atgtgaaagc 600 
cccgggctca acttgggaac tgcatttgaa actgtttagc tagagtgtgg tagaggagag 660 
tggaatttca ggtgtagcgg tgaaatgcgt agatatctga aggaacacca gtggcgaagg 720 
cggctctctg gaccaacact gacgctgagg tgcgaaagcg tgggtagcaa acgggattag 780 
ataccccggt agtccacgcc gtaaacgatg tcaactaact gttgggcggg tttccgctta 840 
gtggtgcant aacgcaataa gttgaccgcc tggggagtac ggccgcaagg ctaaaactca 900 
aatgaattga cgggggcccg cacaagcggt ggagcatgtg gtttaattcg atgcaacgcg 960 
aagaacctta cctacccttg acatacagag aactttctag agatagattg gtgcttcggg 1020 
aactctgata caggtgctgc atggctgtcg tcagctcgtg tcgtgagatg ttgggttaag 1080 
tcccgtaacg agcgcaaccc ttatccttag ttgctaccat ttagttgggc actctaagga 1140 
gactgccggt gataaaccgg aggaaggtgg ggacgacgtc aagtcatcat ggcccttatg 1200 
ggtagggcta cacacgtgct acaatggccg gtacagaggg ccgcaaactc gcgagagtaa 1260 
gctaatccct taaagccggt cctagtccgg attgcagtct gcaactcgac tgcatgaagc 1320 
tggaatcgct agtaatcgcg gatcagaatg ccgcggtgaa ttcgttcccg ggccttgtac 1380 
acaccgcccg tcacaccatg ggagtgggtt gcaaaagaag tgggtaggct aacttcggga 1440 
ggccgctcac cactttgtga ttcatgactg gggtgaagtc gtaacaaggt agccctaggg 1500 
gaacctgggg ctggatcacc tcctta 1526 

<210> 5 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 5 

ggaaacccgc ccaacagt 18 

<210>6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 6 

tgcaccacta agcggaaacc 20 

<210> 7 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 7 
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<211> 18 
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<213> Artificial Sequence 
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rRNA m^'f-mmi^ J: y p - 



#?i^MSi$1lj7&^*P^^^nT^TV^^ (R.P.J. Swannell, K. Lee and M. 
Mcdonagh, Microbiol. Rev., 60: 342-365, 1996) , g ^ # (D S U ^ T ^ 



U^^mfz.'^-'^W^^mii)^<^V:^'fA:^-'y^y-^ g^#^al)i£^ 1995. 

Bioremediation ^ tlMW^^. p. 9- 21, 1996) b;6^L. 

S ^ .if M 0^ $ tlT o 

rc i6 © ivf i^*3 ^ ?>':^^* ^ ^ i <h ^ a w i -r ^ o 

2^^BJ#e>J*, ^7 n:7>- h MPN, y-Y Ix^ h pcR^^J;r/->-^7x>-> 
:Bm^mmm<D^:=-^v >^-/)^mm^tm^^^. um(Dmm^^m-t^z.t^^ 

^tc. :^mmmib\t. ±t^(D^miz^r} ^ 1997^ i ^ 2 0 (?) 0 * 



2 



-V. Ji ±1 ^ ^ T IS 1^ b T !/i 5 « IB a © 16S rDNA(7) ^ S SB ^0 1* 

mm^i^(Dm-^^mK ±mm^^tf^/'^rcii^mm^mm^mmzn-r^^^ 
mmm^m^(Ditm^^i=>. j^mmm\z^n^^^mmm±<^(Dm^m^m^r^ 

DNA ^fflffib. ^ DNA ^mmtvx^^(DMin^mm^mm\^. ^ 

^tcJ: D¥'J^-r^ (1) SS^(7):^?ic 

(3) #S«tg^^#/)0^'#^(D<b^«^®^^^-r§«^i|^T^§ (1) ^fzit 

(2) |B«c©;^?io 
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(4) i^m(Dit^mm-f}mmi\:^mx^^^ o) tm(D:fjmo 

( 5 ) # ^ © # tl S 5^^^ 5 cfc 5 ?ft T? ^ ^ ( 3 ) Bm(D:lj 

mo 

(6) (1) src« (2) mm(Djjm^m^^T. ^mmm^zm^\^x\^^^m^ 

(7) (1) (2) gB«co;^r£^fflv^T> ?^^^^^^?Dt • l¥ffiT^;^ 

(8) (3) ^Tzit (4) f2m©:7^^^ffl'/^T. mmit^mnnmmm^mm ' 
m-m-r^yjmo 

(9) (5) fs«!ca):;^?£^ffl'/iT, mmmm^M^jf • mm-r^jjmo 

(10) (1) ^^-f* (2) mm 

(11) @a^J#^ 1 ~4 (DViTn:0^<7)i^a@2^iJ^Wt"^ 16S rDNAo 

(12) @S^iJ#-^ 1 ~ 4 © Vii*tl/6^(7)i^SiH^iJ0— b, Cycloclasticus 

M(7)5^fi^»?fflM<h#swic/N-r yj ^'-rxb^^^ ^^^fi io~5o bp (d rna 

(13) @H^J#-^l~4©Vi'rn36^©:^a@B^J(D-'gI5:^^*@E^"J#-^5> 643cfcr/ 
7 ©j^SSH^J^iJ^^J^'SS^J^DM^^n^ (1 2) fS®<7)RNASfc«DNA:/D- 
^^ 

(14) Cycloclasticus S ^^f±i ^ «^ST § fi6 © (1 2 ) 
^/cJi (13) (CE«(DRNA^fcfiDNA7°n-:/o 

(15) CyclocJasticusMO^^^MMM^^ Cycloclasticus pusretn^Tcit^(D 
mmm-C$)^ (14) |H*fe(7)RNA^;^c(*DNAyP-7'. 

(16) Cycloclasticus mcD^W^mm^ 7s ^ U -r:>^*t-^ycJS6(?) (12) 
(1 3) (CfB«® RNASfet^ DNA7°n-7', 

(17) Cycloclasticus JM<D^^^MMM'^^ Cycloclasticus pugetii ^ Tc \t-^ <D 
T&mmX^)^ (16) fSm® RNA Sfc^DNA yP-^o 

(18) (12) ^TM (13) t5mcDRNAS/c«DNA7°P-:/^fflViT, 
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Cycloclasticus m,(0^^jf^Mmm^^\^ ^ tz. ^i^«-r ^^^^ 
(19) Cycloclasticus M(D^Wy^MM^ffl Cycloclasticus pugetii^tz\t^(D 

jfil^ST-*^ (18) I2t^co::^?io 

(2 0) (12) %tz.\t (13) t^mco RNA ^fcti DNA ^O-^^^ffl (/^T, 
(21) Cycloclasticus m,(D^^^MWi^ti^ Cycloclasticus pugetii ^tc\t^(D 

T&mn-T:^^ (2 0) fEi!c©:;^^io 

(2 2) gB^lJ#-^ l~4(DViTn;0^(7)j^^@H^iJi(Z)ffi|WH4, (12) ^ 

fc« (13) SBm(^ RNA Sfc« DNA :/n-:/^fflV^rc DNA/DNA ^fct^ 
DNA/RNA A-r :/U ^-f if— ->3 >{C<t D (7^c7oc7as^y^7l/5S(^S^ft:^^/^® 

(23) Cycloclasticus MO^Wy^MMMti'^ Cycloclasticus pugetii ^ tc (D 

m.Bm-c$)^ (2 2) fimoy^mo 

^m^m^r^jim. 2) i^^mmm^mcDmm^m^^mM-^n^mhmm.^ 
m(DM\^^t^mm^(DW^<^^^<b dna ^jfitHu. ^ dna ^^M<hbT#^<Djt 

7mmmmm(D7m^ ±m'pm±my. mmmT^(Dmm. mm^mo^j^oum 
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x^i/>. pcB, y-i^^'yym^mm.mit^m. mm^-)v^>mn {7)v^)v 

CD W ffl M ^ ^ M T ^ ^ T^c ^ ^ ^ T § ;i T # § o 

(rDNA) ^h^^^j ^^—^m.^i^m(D^m^mti:mmmin'f-(D^x^ 

Htm (mm) ^^pjmx^^o ^Tc. :i(Dm-w^^^mt\^rzi^mm<^K)m^m(Dm 
^n^^mm^i^K^ii!,vmm-t^^tiz^K). Mi^&^umm m^m<Dmm'^wm 

'^(D PGR mizmmtu^mm:r.^-^i&m-^^rz^i:)iEmxMmmum.ini^m 
m^^-^mttii^o ^Tc. ^(Df^mmmm^mizw^^fjiBNAjRNA-yu-'^^m 

i$i^^m^^^zLt\z^r)./\^ y^m^PifLi^izmm.Lrcmmm 

m^m^vxm.nmmi^rzm'^) x^a^^^^^mr^^trnx^^o vrc^^-^ 
T, :inib(Dm^mmmmnx\ un^iz^omiBiTmmm^i'pmmmom^ 
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mmi^^ihmmvrzm.n^^^^^^ m^^t^ :^^> m^. mm. mm. ±m. 
(Dun^m^x^^o 

'^WL^mm\^ui)^^x^^fcmm'^(D'^^m^mm. :^«c$-&t43<o :k\z. 
^(DW^m^'^ttn^wM^n^xm.nn^'t^o tztxit. 10 mix^-;i/T 

^^f^MTi^. myK^Mumxi-iM^Ti^m. mm<^ ^mmxit^m^mm. z: 
(Dm^MtKD^mizm^^^^mm) ^mmi^rcm.mmm\z 9 mi -r-o^mv. 
^(Dm^'^\zm^m^mun 1 ml ^m^. <k<mto -mwr^. :in^-;^ 

t\z^ri^ n:k^^mm i^mm: 10" i^. 10" uw ^n^^t^^x^^o 
:i(D^o\z. 10 mm'm^n<Dm'^. mmt^^m(Ditm\ti:9x^n\t^\^^.. 

i^^mmu^m^^^^rc\t^mit^^n^'jfMr^m^'\^x&^m^iz\t. h 
m^rcu^mit^mm^^mmtr^mmx^^m^m'^^^^'t^o z.z.x\ 
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m^m. p.28i> 1990) ^^zs/^rz\tm^^i^^)tiyj\^m-r:mit^^rcmi^mm 

\z^-Dxtmx^^o 

M^^tmx. mi^x^mmm^^mm^wm\z^y)mi^mm(Dnm^^mM<D^ 
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^mmWi±m(Dmmmt. m^m\z\ti-9mm^ mm^^i-^mmttji^o 

(Dmmm'i&tn'&^nt^^^^n'^^(o-m\^^m.wmmu,m\zu. mmz^r)^n 
&.±.(Dm(DW^mifin^\^x\.^^z.t\zuy)^ z.n^n^}i\^x dna v-<)vx 
(Dmm^nom^^ FCRm(Dx.^-(Dmmf3mmx^^t\^^om}^-f)^$>^o mm 
\zu. m^^mm^m c^m) ^m^^^^^^z^o. ^(Dmrn^mi^^mmx^Mm 
m\zm^-r^^iiT^^-^mht^^^ mmi.rcmm^^\zi.^rcm^^(Dmmmt^(D 

ail 13 M -r ^ If IS >0^'— S # e> n ^ <h V ^ 3 f "J ^ ^ . 

^mm(Dmmt. m^\i^ y:ir)v^v>mxmmm^vrcm^m^^ir\zM 
mmmm^m^^x^(D^^nmvrc^ . DNA^^tm^m^mi^^xm^v 
fcmm^yu—^^ h>^-^i^^i^rcD-r^^thx^^f)^^ j^ojEm^z^tmrn 
m'^mnY^mz^r)no:it^^x^^o 

z.(Do%. m.^mWimw^WLm\t. m^w^m(D±mw.WfW.\kt.\.xmhmm'&. 
(DM^^mi^x^y). :Ln\zm^^^ mAmm^yk^mz^y)7^')i>ytvyi^ 

m (J.E. Hobbie et al., Appl. Environ. Microbiol., 33:1225-1228, 1977) ^ DAPI 
^ (K.G. Porter and Y.S. Feig, Limnol. Oceanogr., 25: 943-948, 1980) m^)^^ 

^^^^feb/j:v^«^tc«> mmtm^\z^^^^ir^m±^^:k^(D-&^^ 
nmi^xh^oi^mm^n<^ ^tcm^vxmmm^ztm-r^m^xh. w±m 



i^^LTcUniZ^V^ DAPI (4',6-diainidino-2-phenylindole) ^^^M 0.5 

M'fe'fe^'^^'fe^^^TL^ (D Nuclepore 7^ — "^Titjlb^ y 4 

(cells/ml) =(1 ^fl^4^(D^±^lffl«^X-7^;U^-±(^Mii®^)/ (^*^7K 

tf'tT^jtia* (ml) xysmo^mm 

^ Jf^ CD U h ^^<^:^^ ^ ^ ^ <^ ^^^"^ ^ ° 
i b T f ^ ^ ^ -5 . 

(D^mmmymn^MMtLrc'^m^mmmnmom^. mpn ?4Tii¥«?*J^ 
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^ o 

Wi^m\z^'ox'i%^ntz.±mwi^^nt.\^. mpn mm\zx-oxm^ntz.^^m 

izm^mmm^'^mtm^ (Dmm^tmi^xm^vrc±m^^±^^^t\ttii < , 
^\zo-ioo%<Dmxm^m^M.mh^z.t:^^-^mx$>^c ^rc. ±mmzR^. 
MPN ^m\z^':^x'i%^nrc^mmmmmmm^'^mizio< ^tiz^K) . ±'i)tm 
^mmm\z^it>^w^mmm±m(DW\'^^^^^z.thx^^o •^<h\z. iwiug 
f^Mmi!}^^nm\zmmi(Dm^i^Miy> ^n^nm-m^m^^x ±mm^^n 

W^'^f}^ >b (D DNA (Di^liHt. <Lk^(Dyy^ (M^it. M. G. Murray and W. F. 
Thompson, Nucleic Acids Research, 8: 4321-4325, 1980 tCfB^$ nx 

m \z^rino^t:f)^X^^o 

jfimurc DNA^mmthxwMcDmii.^mi^.'^mmi^^ ^□-->^'-r^o 

r!|#^(D5t^^M^J ibT«, 16S rDNA (Dfdl, 5S, 18S, 23S rDNA #(7) U 

mmm(Dm^mmmii^'¥-r^E^m^-r^^t-^^x^^o 

OV^TJ^ J. Sambrook et al.. Molecular cloning: a laboratory manual, second 
edition, Cold Spring Harbor Laboratory Press, New York, pp. 14.1-14.35, 1989, 

11 



>^'tCOViT^^ D. Kaufman and G. Evans, BioTechniques, 9: 304-406, 

g > H /O^' jf^ ^ nii if^ T ^ ^ o 

EcoRI^Apal, XbaI#Vi<0;5^(D$iJRB^m^fflV^T8lfmt:L.fc^. ^ 

^tt^ \z^mtm D D- >fs;^^i^^^T§ - t-^im^mm b . dna 

^>-^X>1i— ^fflV^T^CDm»@2^'J^^^t-^' *^-> 31 (7) RFLP A' 

^mm\zm^^^t.ii^'^^^ isv.(z)^#v. (ffiiwittcDisi^) Ki4^^»@s 
;ine>(7)MS'Jiia@ic43v^T«, jifgi±«:;^cT^) QacD^ji^-yj&^^mii-r^c^^-^- 
IWl^-r^o GeneBank ^ EMBL. DDBJ ^(^5^-^ <t 
MillC*fc;^^*^Vi<07&^(7)^-^llffl®^»iB^'J'ltfB^A¥L> ClustalW (version 
1.7, Des Higgins, 1997) ^ Se-Al (version 1, Andrew Rambaut, 1996) ©J; 5 
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^isi^b, ^^^^MBi'p^ummmmm^tcDitmiz^io. ^om^m^xmn^ 
•t^z.t.^^x^^o 

z.:ix m^} t\t. mm'^mtsi^^'^^yfi^tvrcmRm.i^m' wi^(Dji 
m(D^x. m.mmmmm\zm-^<^T-^^Mm(DJin(D^^mi^. mmMMt-r 

mm\i^mm-r^ t ^ n^x$>^ » ^^j-^mm^^^^ tLx\t. isps^g-^^ (nj 

^ : N. Saitou and M. Nei, Mol. Biol. EvoL, 4: 406-425, 1987) ^^ZS/^fcUM. 

(MPfe : W.M. Fitch, Syst. ZooL, 20: 406-416, 1971) , (ML 
^ : J. Felsenstein, J. Mol. Evol., 17: 368-376, 1981) ^mi^^^ Z. t^^X^ 
m^JZ\-i. NJ ?i{Cj;§iiit/T« Clustal W (version 1.7, Des Higgins, 1997) 
PHYLIP (J. Felsenstein, version 3.57c, 1995) MPjStr^PAUP* (D. L. 
Swofford, test version 4.0d63)#, ML ^Ifttt MOLPHY (version 2.3b; J. Adachi 
and M. Hasegawa, Computer science monographs, no. 28. Tokyo Institute of 
Statistical Mathematics, 1996) ^(7) V 7 h -^XT- ^ffl V^T^SSf Z. t-^^X 

z.n<b(D'AJ-?^mMmm^^^ x^vrc^u-y(Di.^<rD-^^f)^j^Wim±x 

^WM.t\-imWZ^U^mi^±(D'^m::i-:^y h (Operational Taxonomic Unit) 

mm^^T^- b^-y ■7''#5j>^^7o~8o%£AT(D^-&) , '^n\t^^^m^±m 
m^'ji~-y°tnm'^ny;&m^±xhmm(Dp^mwM^^^mx^z.ti)^x^^o 
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^■r^^O)<D^^6^^tVX%9^nr^^m\ZXri. rz.tX\t Genentyx-MAC 
S.OM^'jyh (Genetic Information Processing Software ^m^^XM^fr 

Stackebrandt and B.M. Goebel, Int. J. Syst. Bacteriol. 44: 846-849, 1994) t V. 

^n^m^\zioi.^x%. ifj:m\z^r)np,n^mnm^ ioo%^TiHiofc«^, 

m^i^mmi^^ ^(D-^u--f^mm'r^h^^-:>rzu^mj:i^m^noJzx\ mn 

^^mmw±m\tm^<Di\:^mm^^M-r^m^mx^'DX^^<^ ^^(D^t 
^mmtvx\^. ^sm^^xf^^^f^'^^ h^)^un^^u>. pcb. ^^^^^-> 

m^E'^^mit^'^n^m^-r^z.t^^x^^o (mm\z\t. -mzmmii 
mtn^. ) ^iz:^^r^^m^m\:7m\t. i\:^mmizX'ox:k^<m%umit 
tk^ t^mmmitTi^m \z6^m-^n^omm\t-^^iz n-/N° ^y^yt^w-^^y^ 
ym<D/^^y^ymtmm^^m(Dzy^xn/^^y4>^^tszy^u/^^y^ > 
^^y^y) m\z6^n^n^o mm\t^mt^m<D^mmmit7^m\z6fniE>n^ 
i^m^m^ nnmm. som. lo ^> 613-621, 1993) » -mzz.(D^ofj:m 
m^^z^^n^mity^m^^mr^w^m^^m'Mm^^'^ti.^^ (j.g. Leahy 

and R.R. Colwell. Microbiol. Rev.. 54: 305-315, 1990, R.M. Atlas and R. Bartha, 
Adv. Microbiol. Ecol., 12: 287-338, 1992) , 
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ti^f^wt.vx(Dmm(D:ih^i^^o. :iz.xmom±^o)mmt\t. m^<D6^m 

mmti.^o-^o)mmmtLX$>'DXhXi^^. i^tc^^-ox. ^^mtm^^-mo) 

ffisf^ffltt, ^^ti^-<^\^^(Dm^m^^rcrc^^vx^^^rcn<Dm^f)^^^ 
ibn^f}^^ ^(D^^^x^m^r^zL^^mmx&^z.t:^^^. ^mm^izn. 
i^iii^nrc±x<DU±m\z^^m^mMm(D;iL^m^mmmmmtnSo 

mmzu. -mo^x. m^^^rix\^^^m^<^mm(D±x^m^rcm±mi^ 
#ffiLfj:vi;it7&^6, ^:ixM.tii^nrzm^mrc-^u^mm^mmm<D^^\zm 
m^j^\^-rm^m^^<^^n^^\zm^(D=:.y'^x. (^m^mmm 
^(DA^mi^mmzm^^mmmmz$>^%(Dtm^^zt^^x^^. z(DU^m 
mmmm(D^^u^ tchx\t. wMm7)^^m^^rc^m^'^¥x\~t^mimm^fr^^ 

mr^'^n\z\t^< (om^mifim^^^x^ r> , cn^^m^^t^t:^ s >#(d^ 
m>j^^m^mm^^^'^^n^^m%^^\^x\.^^^(Dhmx^n. m.wm<Dm^ 
mm^n\^x^m^mM\t. uM\t\^xh^^^<Dt.^x^z.h'h^x^^. ^(om 
^^jr^mmmt^^mmmmzu^o^^^\zu. ^(D^mmm^nmm^ 
fm^m^^w-r^z.t\z^K)AMmmit±^-t^h(Dtm^^n. m^mm 

Mm^^z\t. mmvrzyjmiz^riW^mnmp^o-m^rMmmmcD^^mt^ 
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ytmmf^m^^^nmx^^h. ^(Dmmtvx. mmm&.m\z-^m^m^mm 
(Dmm.mr^±MMm^^^^^^i^'^^rc%<DLm^-r^z.tf)^x^^. 

^i}tm^mmmx$>^m^. $>^mmiz^o)m&&^^^^^'c^'n\t. ^(Dmm\^ 
;i(Dm7i^\zmm^nxi.^^mm^m^^tmmx^^L. ^<Dm^m(Dmt^^ 
^^^^:^:^^^i^j^o)m^(Dmm^^mm^^i&m\^x\.^mt. ^(Dmt^^^^^ 

Bt«8t::^(7DM£Sjot±#bTv^n^^, ^(Dmm\t pcb mm-^nxi^^^-^m-m^ 
iSv^tfijsiTT^^b. ^(Dm^^mm\i^i^tvx pcb ^mmm^m^-^xi.^ 

ryh^-ty^'Ti^mmx^^m^^ $>^mm\z^(Dm^m^±.^i-r\.>mt. ^ 
(ommt^^mxtm^nxi^^^^mmm^^tmrnx^^i.. ^(DU^mnm 
},t^^i$ithx^(D^M^(D^Mmmf)m^'ox\^^^tm^x^^. $bic, 

^(Dmt^m^m^^(Dx$>^f}^h^i}^^ ^(DMmmmm^xm\z^m\^r^A^ 
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^^^=f.:y^-^^^y^±.(Di^^umh^n);t-^^^z.L\zX':^x. ^mm%(Di^^ 

X2b^o 

±lfi0^^tcj; 0 , 1997 ¥ 1 ^ 2 S tC^Cofc 0*^Sfi«^ai»ft^ 
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.1 



fs^iffg^^b. iMmmm^zm^i^ri^^rc^m^^mmmu. cyciociasucus 

^tC>^li&T^ 7°^-r ^ffl V^T PGR ^tT(/i> PCRMf&tt^mm 

wm\zii^n^z.h\zxv) . @H^j#^ 1 ~ 4 ©^ssB^j^w-r ^ les 

rDNA 16S rDNA (D:^»gB^iJ^^ - hv-^X>1t-{CJ:; 

il(D|i^-e{«(&bTV^rc5?ft^0m5i)^^ Cycloclasticus pugetii ^fc«^(OjfiM 
JlSf -5 ® 1 1^ S <• 

@B^ij43ckrjcs$ 3S:i:® f^-rn^f J: v^. ^y^ti> fish 

r*(fluorescenceii3^y^«hybridization)tC^0. (^J;^«\ 5ftt3rJitttS»il^^^ 

^tl, Cycloclasticus pugetii^^XS^(r^^^Wm(D^^^^mm^^^ 

>^^-r§feJ^t-t*^ @B^'J#^ 1 ~ 4 cDm»iB^'j(^^»#^ 823-853 
(D^mEscherichia coli<D 16S rDNA ©i^SSB^'Ji^^^ § 5 ' ^m^^OitLU 

>/f,>XxA) Tti, 829-866 (Dmmf^ ^^^^^ 
^^ldMf&t-^i^S:fi 10- 50 bp. §f*b<^i^»ft 15-25 bp (D y' 

u - ^nmr ^ t . - m h \. X (D u - -zr ^ z. t.ii^ 
-e # ^ o 

( 1 ) 5'-GGAAACCCGCCCAACAGT-3' (Cyclopug829-846*, 18mer) (ia^iJ# 
-^5) 
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3'-CCTTTGGGCGGGTTGTCA-5' 
(2) 5'-TGCACCACTAAGCGGAAACC-3' (Cyclopug847-866*, 20mer) (gB^'J 

3'-ACGTGGTGATTCGCCTTTGG-5' 
( 3 ) 5>-GGAAACCCGCCCAACAGTTGCACCACTAAGCGGAAACC-3' 

(Cyclopug829-866*, 38mer) (i5^'J#-^ 7 ) 

ifji^. * Escherichia coli (O 16S rDNA ^mim\Z^n^ b'^m'' h 

(T^-faa (:^>/'?— 'J >/:f->7vXA) ^^-r (H.F. NoUer andC.R.Woese, Science, 
212:403-411, 1981) o 

(3) ©yD-:/<7):^»l5^J^i, (1) t. (2) (Diru-''^<Dimmnm^ 

Fluorescein-isothiocyanate (FITC)\ LuciferYellow CH , Rhodamine 123, 
Acridine orange, PyroninY, Ethidium bromide, Propidium iodide, Ethidium 
homodimer, BOBO-1 , POPO-1 , TOTO-1 , YOYO-1 , Carboxyfluorescein 
diacetate (CFDA) , Fluorescein diacetate (FDA) , Carboxyfluorescein 
diacetate-acetoxymethylester (CFDA-AM) , 5-cyano-2.30ditolyl tetrazolium 
chloride (CTC) , Tetramethylrhodamine isothiocyanate(TRITC) , 
Sulforhodamine 101 acid chloride (Texas Red), Cy3, Cy5, Cy7, 2-hydroxy- 
3-naphtoic acid-2'-phenylanilide phosphate (HNPP)/J: ^ ) , V'd^'yf'^-^y 

*^0J(D RNA Sfc« DNA ^U-^^m^^^ « ^ (D A -f 7* U < 
-If - V 3 > ?i ( it if > D >y ^ ^ ^ y - tf > ^ D h ^ , n □ n - /n 
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-r U ^* if " 3 > > H >y h A -1* yj i5^W -if - 3 > > in situ A 

^ f \) y ^ - iy 3 y im FISH m) ^) \z ^ y) . 

Cycloclasticus m>(DWi^m. Cycloclasticuspugetii^^XS't(DT5.m.m(D 

vtc^mm^ 5 (Dmmmm^mr^ dna ^o--^^ a-t >^ u x 

Sfe, 2^^B^(D DNA:7°D-:/^fflv^> n Dri-A^ y U ^'-1'-fe'- 
>'3>^?*> H.yh:/D«;/bA^yU^'r-if-'>3>^^'^t3--tf 
^ ,^ ^ h ij - ^J: J; . ^ ^ ^ P <^ ^ e> Cycloclasticus 
m,(DW^m. m\Z, Cycloclasticus pugetii^^TS'^(Om.mm<D^^^MMm^ 

X ^ U > ^t" ^ t T # ^ o 

$ e> tc. @H # ^ 1 ~ 4 m » SB ^'J ^ ffi 1^ 14 ' ^ fc « S2 ^iJ # ^ 1 
~ 4 ©^SIH^iJif $Bt^»^'''^-r^tH.rc RNA ^fct* DNA Xd-X 
Vi^c DNA/DNA ^ fc^i DNA/RNA A < "7^ U ^ if - 3 > J; 

riwi^j t.\t. ummni-^(^^o\znM^ft^m.B.=f'<Dmt±m^(DU 
±t^(D^o\zi.x$^iivrc'7fm^^^z^m&ot^mmmm (z.(Dm^^ 

Cycloclasticus m(Difli^mr\ mz Cycloclasticus pugetii t.\^^0 fi*5 ctD^^^Oifi 

mLm\z^mm^um%m) ^h'Dy°u-y'^m^^^m^^z\t. Pi^t.-t^m^f- 
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i: 0 . 7t <h ;^ Genentyx-MAC 8.0 Vyh (Genetic Information Processing 
Software ttM) ^m^^Xn O ^ tt^^^^ ^ o 

^m-^iZit. i^'M.mzmmLnW^'r^ Z.t^^X^^ (E. Stackebrandt and B.M. 
Goebel, Int. J. Syst. Bacteriol., 44: 846-849, 1994) » 

tctX^t. $>:bU^m(D16Si:DNA(DMmmm\Z-^^^X. @S^J#^l~4(Dm 
SiH^iJchOffilwltt^Genentyx-MACS.O (tutH) (D^otmm^jyh^m^^Xm 

m-^izummtmm-^n^o 

7?,^^ 98.9-99.4% ^ <^:^^^^ ^nXV^S (m7Kt^* : «#Jffl«(Z)5>^i:|Hl^o 

^S}¥«^ti<i:A--r:t7^^/pv-> mymmo m^^mf^^ pp. 1-24. 1991) <. ^ 
Tc. vjbr2om(Dmnmm^MMLi.r^mnx\t. m<Dmm^mmm^99.3%u± 

bfc^^tt. ^<^x^'M.m^^<Dt^^. ^i^Mmtr^^mmiz'Di.^xom 
tmm^om^^M^xt^ ^MmT ^ ^ t-^^-^^ux&^o 

mi^mz\i. cycjociasticusmmmom^^ a pugetn oimv^^iE^izmcD 
m^f)^^nx\^^u^^rcib. 97%(Dnmm^^^nrcm'^\z\t. m-^mzmmmti 
i^^^n^o hfj^v. mm\.rc vibrwmmmcDm^^x^mi^fi^fj^^'D^^^ 

m-^nx^^^o 

RNA ^ tc \t DNA y □ - ^ ^ ffl DNA/DNA S Tc \t DNA/RNA 

;n -f :/ U ^ -t^ — 3 > i3 cfc D . Cycloclasticus JS©H ?fi ® ^ M ^ 
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^"^■^—iys >^|i (H. E. N. Bergmans and W. Gaastra, New Nucleic Acid 
Techniques (J. M. Walker ed.); Methods in Molecular Biology, vol. 4, Clifton, 
Humana press, pp. 385-390. 1983) D31-A^ 7' U ^Wif-i-a (M. 
Grustem and D.S. Hogness. Proc. Nat. Acad. Sci. USA. 72: 3961-3965, 1975) . 

>7'n y h 'J ^^'1' "fe'" 3 ^^t* (E. M. Southern, J. Mol. Biol., 98: 

503-507.1975) , ^^fe-Oit-T 5^:^- A-Y U if- ^> a > (^fc«7^-;Hz 
;i/A-r ^^U iS^-r-if-->3 >^*>*^) (R. I. Amann et al., Microbiol. Rev.. 

59:143-169.1995) fj: ^ ^ffl ^ <Ji5&^^T# ^ o ^Itl CD A-f >^ U ^5^^^ if- 5^ 3 
>»tfJCfflVi:&tSl^tl75)^e>(?)DNA/RNAli£i^©|^mti> ^n^'tKD^^lClBiKS 

;i T\ ^ © A < U i5^-r - ^> 3 ^ ffl i/i -5 t:: ^ib-tM^t^ ct\t. 

^ ^ y □ - ^ ^ ^tiT^^'ii w t -r ^ jt^^^asB^j w-r ^ ii^pm^^^^ <ii <^ 

-C.TzhX^t D. A. Stahl and R. Amann (Development and application of nucleic 
acid probes. In: Necleic acid techniques in bacterial systematics. E. 
Stackebrandt and M. Goodfellow (ed.). John Wiley and Sons, West Sussex. 

pp.205-248. 1991) uE\z$Em^nrcyjm^zm':^^ ^ A^yu^^^-tf-->3 
y u y ^ if- V 3 >ig,5g (^tt cDt5fe#i^fiTM bT b ^ ^ ^^^mmm iz^ 

z.(0^o\z bx^^ bfc A^ :/ U if- V 3 >mmzm^^. ±t^(DXv u 

$m^MMtmtLxm^^. *^^)isi.tc*fbTA-i'7'u^-rif-'>3>^!Te.o 
^(DB^^ y'n-yizm.^mm^nrMm^m^f^^mn^rz\tmm (^©^ 
^, ^(Dmmz^^^^^x^^^rcmmi'fm^mmr^) \zmmi.x^r^mmm 
^^yt. it^mytm imw.~-mi^-mm^ih^(Dm^\z\t. m^^^mmmm^^ 



22 



^ntmrn-c^)^. ^m^±i^^ <Mtirc%(D tomizi^^ummm intern 
^(DMmtf^^m^^mmvx. ±t^-yu-y^(D^mMn^h'D dna m^^-^ 

mmV. 16S rDNA(Dii^i«ll$ nntf, M^^l^fcMt^«. fflV^fcDNAtf 

^ ^c. * ^ 0J CD 16S rDNA ^ -7° D - :/ (D ^ S @5 'If $g ^ f'J ffl > 
7^H^^«tt. :^l||(7)M5fe«(^M'^'^^0*a^^tHgI> <i#m¥ 11-237818 ^ 

<o Jffl » *5 J; I// * 0 ® ^ ^ ^ ^ ^ ^"^"^ ^ " 

23 



1997 ¥ 1 ^ 2 Bizm^-ofcB^^mmmmihmmzj^^^mommmmLrc 

^^yh (^^h^imsoum) T^iSbfctt. "7 P 7° 1/ - bMPN (M-MPN) 

I/IONP (NH4NO3, 100mg;Ferric citrate, 2mg; K2HPO4, 2mg; Aged 

seawater, 800ml; Distilled water,200ml;pH7.8) ^ 1.8ml fo^^abrc 24^-7 

n-'rh^'f^y^ ffmi^^n c mm^^ iomi -^jou. 2o°cTt§«bfco ^kt? 
MPN nfmt 3 *^-ctf ofco tim(Dfij^^*#':7x;KDi§i^&(D-®s^?M-r^5 

Porter <h Feig (KG. Porter and Y.S. Feig, Limnol. Oceanogr., 25:943- 

948, 1980) \zm\^X±mm(Dn\-^. f^<brS\Z 1/2TZ ( Polypeptone, 

2.5g;Bacto-Yeast extract, 0.5g; HEPES, 4.77g; Kester's artificial seawater, 
900ml; Distilled water, 100ml;pH7.5) ^m^^f^i M-MFN WrmzX^mm^mm 

mmm^n-Dfco ^tc. 1997^1^ i5B^^'^mi^m\zfDr^^. 

mmz:t\zmmmyi^^mmi^. ±$Eyjm\z^r>m7\^^<D^m^^mmmwmBfm 

^(Dm^. mmmmi^mm(D±mmt i^^mv lo^ceiis/mi :t-y- u-oi-v 
10^-10^ MPN/mi (±mmzM-r^'7^Mmmw\:m (m^m) i~io%) 

tmi^m^^Vfcf}^^ IW]tS^T-*^2^^mTtt 10~10^MPN/ml (ffi^Jt : 0.01 

-1%) tmv<m(i>\^rz. mmmmmmmt. mmmmt lo^MPN/mi 
&.±. m2 ^ nm\z^^^xhmmnmo w-io^MPN/mi (Dm^y^i^fco c 

^mx$>^\zt,^^^^iD<^r. :Bmf^6o^^znr^6^mmM^^m'^<^K>mv<Mib-r: 

(2) mmmm^zm^r^^m^mu^mcDmm 
±tm^m'^o:> 1997 ¥1^15 0 i>zm^ b tcMm^mmymn^m^^ . i/ionp 
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mum^mmvtc. ^(D-^^mmm. mmu^mmm^ lo mm^mm\z^ 

vll^TM ^ b T t) O i # X- ^ :i <i: ^^^T # a o 
(3) il@iJbfc5?S^^^^^tl>0^^(7) DNA^atH 

(lOmM Tris-HCl. ImM EDTA, pH8.0) izMMl^rz. :i(DmmmiZ 30(xl(D 
0.01% sodium dodecyl sulfate (SDS) 3 M 1 20m g/ml Proteinase K 

37x:'t: imm^ y^^^-^^'^^o ^-^^^'^^ sMNaci^ iooMi»n^j:< 
zi-jiM^m. (24:1) ^loouim^^ m^:^^\zmw\^rco ^>L4t. ±m (tkb) 

^^Slb> 7xy-;V : ^PP'J^>'l-A : -f yTS^l'T;l'3-;V (20:24:1) 

5Q^m^7!)^;:it#bf^o ^'L^^, ^(DiiS (7XS) ^^l3ib> 0.6 ^co^V^n 

/W-;i^^JP^. DNA^iittbfCo ^(DDNA«70%XiS^y-;V (-20"C) T^5t 
(4) ^P-:::>^^ 

(3) ICJ;D[HIIK • mmVTcBJ^A^T-yy'i-'-hiiVX leS rRNAa^^^c^ 
{^#M^lcMJS-r?):/^-r-^-27f*5<^tJf 1525r ^fflV^T. 16S rRNA it^^^ ^ 

PCRit't'Sb;to 

27f:5'-AGAGTTTGATCCTGGCTCAG-3' (@B^J#^ 8 ) 
1525r:5'-AAAGGAGGTGATCCAGCC-3' (@B^iJ#^ 9 ) 

:i 0) PGR mtl (16S rDNA) it. «M^1<«] ck 0 ^ €r Vfcm. Original 

TA Cloning(r) kit (Invitrogen Co.) ^fflV^T> ^ D-" >^^tf o fCo 
( 5 ) RFLP (Restriction Fragment Length Polymorphism) 

Sttf^^l- 40 ^ 0->^jlU^"aib, ^n^)^ P->IC 16S rRNAiie^ 
(D^S;?)W>1t- h$nTV^^;{>^^?tlIb^Co^(^^S^>17^P->^^^16S rRNA 
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l/iT> RFLP (Restriction Fragment Length Polymorphism) iS^ftlC J: 0 

(6) y J^>i^>^ 

^g^4^p_^ (CHOU-l-l. CHOll-1-2, CHOll-1-4. CHOll-1-34) ^M^ 

V. 16SrRNA®e^<^^J^»fi2^'J=^^^^^^'> 

— ^ X.> Xit. RNA v-^X>X + ^:/h ( Thermo SequenaseTM 
fluorescent labelled primer cycle sequencing kit with 7-deaza-dGTP, 7 T -> ^ 
J^^tm) ^m^^X. ^-hv-^X>-tJ— (ALFredDNASequencer> y T JV^ 

(7) ^f-^wtmrn 

^^Vrz4^n->(D 16S rDNA (DJfe^SSH^JIf ^ J: 0 , ^m^MthX 
Rxbosomal Database Project (RDP) II (^U/^:^^) (D^^X > > V^^, 

^j;e>t)^HC#^^^(D<-^*ffi*<©@a^'J=&X-^^-^ (GenBank^EMBL, DDBJ 
m) ir^it>X^ {^ryyu-Y) b, ClustalW (Wm) Se-Al (BUtH) 7°0^*^ 
Jl<D4^J7P->© i6SrDNA(7)*i»BB^J^<tfet^^*7^^>^ 
>hMS^tTofCo ^(DT^-r >;<>^7^-^ 1500 bp) ^M^tC. PHYLIP 

(turn) yp^'^A^fflv^. Nj?i (tutti) \z^^':>^^^hmmm^^nioom^ 
^(D^*, 1997 ¥ 1 ^ icig o s ifmmmm^-mnLmm^mmy)^\z'A^\^ 

Tl/^fe5tft^^MtS^tl«. Proteobacteria (D r lJ-7*ii^;i/--/J-«t-§i90'C'^ 

^fc> l6SrDNA^aiB^'J®«^^^*^^*^'^'-^-^§'^^^^^^^°^^ iKT) 4 ^ 
U-y(Dn(D^^U-y (CHOll-1-2, CHOll-1-4. CHOll-1-34) C. pugetii 
(D^n (GenBank No.: U12624) t 99%^!^ (fB«)li(^ 99.2o/o, 98.8, 99.1o/o) 
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(Dmn\t^^ fficDi^p-> (cHon-i-i) tt, ^ncfcoisv.+gi^tt 
(97.2%) vfi^^^nui.^z.h-h^tDij^'Drc. htcifi^x. ;in^>4i^D->tt. 

|WI®Sfc«^©iaM<^:^'J^^^^-4^P-> (CHOU-l-l. CHOll-1-2, 
CHOll-1-4, CHOll-1-34) (Z) 16S rDNAi^*SB^J^^ ^n^'niB^'J#^ 1 ~ 4 

±.m\^tz.A'^U-yti^'^\Zi5.mtmW\^nt:i Cycloclasticus pugetii * 

^nfc^^mm-fbTK^^^t^^wf ^#^ti^bT#^$nTv^§ (s.e. 

Dyksterhouse et al., Int. J. Syst. Bacterid. 45: 116-123. 1995) o ^ CT, ^« 

(ATCC 51542) ^ t-TP-<fc^g^. [1 H 7 x_-- 

)vm(Dmmumm.m^m\\ b ^cj^mt o^^i^-r ^ t ^ ^ o t^b o , ^ 
:$:^ej(Z)i6SrDNAm»@B^'Jif$B^*^ ^mm.^^nimmmmmy)^^w 

nicies rDNA^sss^'J (SH^>j#^i~4) M?^^^«J^'5cm?a 
^mi^x\^^fz.w^m\^^ ^mmmti^mo^mm'^mr^ cyciodasticuspugeta 
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Tab^o i2^J#^ 1 ~4 (73i^S@a^J1f#^*> Cycloclasticuspugetii^tcU 

t/f -r ^ © ( c # ^ I c W jcft T ^ - 7^^^ 0J ^ I - -^^ - 

( 1 ) cyciociasticus pugetii \z.mm%mmm(r^WR ( y n - y T^-^f -1- » 

^SS'^ll 1 -etT-:)fc^^^3^^^«T©?|g^^ffl<'^> 16S rRNA I- 

yVrc2mm(D-yu-y'' (Cyclopug829-846 Cyclopug847-866) ^i^JsT^Z^ 
To 

♦ y D — y Cyclopug829-846 

5'-GGAAACCCGCCCAACAGT-3' (829-846*, 18mer) (@B^J#^ 5 ) 
(3'-CCTTTGGGCGGGTTGTCA-5') 

♦ -7° P — Cyclopug847-866 

5'-TGCACCACTAAGCGGAAACC-3' (847-866*. 20mer) (@B^iJ#^ 6 ) 
(3'-ACGTGGTGATTCGCCTTTGG-5') 
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Escherichia con (D16STT)NA^mUm\Z^n^5'Mm^^ (Dili 

(2) v^—i^^-7.\zX^y°u — y'^jLy^ 

(Ribosomal Database Project II.RDP) ?:fflV^T, y'U-'f-^V^^m^n-o 

^bfe. ^fc, 20©^P->^i:t>SS?^'&t>^'i^''^-^*'^^sg^^^^° -^^^ 
Cycloclasticus p6^C)a5fe^^l^-^"^o 



Source 


DataBase 
accession no. 


Reference 


Cycloclasticus pugetii 
str. PS-imATCC51542 


U12624 


1 


Cycloclasticus pugetii 
str. PS-imATCC51542 


L34955 


1 


Cycloclasticus sp. N3-PA321 


U57920 


2 


Cycloclasticus sp. G 


AF093002 


3 


Cycloclasticus sv- E 


AF093003 


3 


Cycloclasticus sp. W 


AF093004 


3 


Cyclocla s tic us sp . 
(oligotrophus) 


AF148215 


4 



1. Uiivoi Jijixrawuojzi cu.., x^ii-. ^j^^- > 

2. GEISELBECHT et al., Appl. Environ. Microbiol., 62:3344-3349, 1996 

3. GEISELBECHT et al., Appl. Environ. Microbiol., 64:4703-4710, 1998 

4. BUTTON et al., Appl. Environ. Microbiol., 64:4467-4476, 1998 



Cycloclasticusm<D16SrDNA^&mm'mmti.X\t. 7#6t5^(Dfe 
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(D^^ RDP T^-^^-X±lCSi^$nTVi§o USB (International 

Journal of Systematic Bacteriology) ^ USEM (International Journal of 
Systematic and Evolutionary Microbiology) m\Z%m^nm^\zmttm ^tl 

rBlOffi|W]'|4« 99.3%) o 

mmm a :i 

^■^^ yvrcy'a-'^r^ Cydodasticus pugetii Omm^^ ATCC51542 ti^ 
MWl-/\-r y U ■^^ Xi"^ Z.^^ Fluorescence in situ hybridization (FISH) 

(1) ■7°u~-y'(D^j^}imM 

Cyclopug829-846 Cyclopug847-866 ^ DNA ^^tltC J: D ^^5^ U > ■^m\ZX 
DffiiSb/c, ^tl^(D':f'U-':r Cyclopug829-846 mS Cyclopug847-866 CD 5'* 
^ Tetramethylrhodamine isothiocyanate (TRITC) ^ ^ ;V b J'c » 

(2) ^uMm(Dmm^^'^ 

a pugetii (DUMM^ ATCC51542 ^ America Type Culture Collection 
(ATCC) 1P^X^\^^ ;}^.j3^il:;t:7xr-;U^Mbfcl/2TZmilii mm ^ffl 
V^T, 20"CTm«bfCo ^rc, ^Bl«^<tbT, Pseudomonas aeruginosa (P. 
aeruginosa). Bacillus marinus (B. marinus) . Vibrio parahaemolyticus (V. 
parahaemolyticus)^ ^ XS Psychrobacter immobilis (Psy immobilis)(D 4 Sffi <^ 

^«,3%(w/v)/1^^;WA7>'l'7-'t H/3 xPBS(NaCl. 24.0g; KCl, 0.6g; Na3HPO„ 

4.32g; KH2PO4, o.72g) mm (pH 7.2-7.4) Trs^b, m'b'^m\z^r>m.m\^rz. 

3xPBSA--:.7T"T»bfCo M^yD-ytbT«, 
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43 Bacteria F >lC#MW:^J:-7°D-:/ EUB338 (R.I. Amann et al., J. 
Bacteriol, 172: 762-770, 1990) ^#^b7to 
(3) AU:/U^W-if-'>3 > 

(2) x^mmm^n-DTz apugetntAmmcDMmmmomm^^n^ri-^^ 

^>n-x^ >/f (O.io/o gelatine, 0.01% KCrCSOJ^) bT^^X^-f 

ictiSTb. S^^T^t^^-fr. x^^F:^^:^±i^@^l-^^o ^©m, 50 t 80, 
looroXiJ' y — ;i/S:fflv^Tfl^7Xbfco 

X^-r H^^XcDi^S^ilCA-f :7'U^W-tf-X3>n^y77- (0.9M NaCl, 
sodium sulphate buffer [pH 7.2], 0.5% sodium dodecyl sulfate [SDS], 5mM 
EDTA Img/ml Denhalt solution X 10 Poly (A)) 15 P.1 ^MT Vfc^^ y'n--^ 

4.5 B#F«VN-r :/ « J X$ it rco A< y U XI^Tt^, X ^ -r F ^ X ±^ 5ml 
(Dm^/^yyy- (50mM sodium phosphate buffer [pH 7.0], 0.1%SDS, 0.9M 
NaCl) X^m^mV. 50ml(Dm^nyyT~-^\Z 42X:. 30^f^m\^rc. ^(D'i^^ 
^^^7KT?5fe#bm$£bfc. ^^V^T, 9^*^^±^3 l~5/ig/ml 4'.6-diamidino-2- 
phenylindole (DAPI) ^m^VX^^X 5 5>^febfCo ^S7KT^5fe# bfc^, 

M (Zeiss. Oberkochen. Germany) Srffl l.^T UV Si® , B J; t)C Q fiij^Tt-T 

^<D^^^^2\ZJr.^. ^m^lfObfcyP-:/ Cyclopug829-846 
Cyclopug847-866 <Dm^. \3V^mX\%^mm^ DNA DAPI tmmmzm^ 
\.tz.^^^}lVX. DAPlS*a)#fe^»^^ C. p«^e^yi43J;t)^'MPS>M^<tl-T{ftL. 
tcA.mm iR aeruginosa, B. marinus, V. parahaemolyticus ^ ^XS Phy. 

immobilis) h^m.m-r^z.tt^x^tc. b>o^b, ommxm.mt ^ t . 

a pugetii (DWy°U-y^ Cyclopug829-846 ^2^TS Cyclopug847-866 ilffiffifl^ 
/jlSB^iJ^i^^rcie), y'U-'^CD 5'*^^^^;H.rc TRITC S*CD^fe^7t=&^ 



2 
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cyciociasticus pugetii ^ tc \t^0y&mm\zwmmuj)i^Ay'ti-y'(Dm9m 





Cyclopug829- 


Cyclopug847-866 


EUB338 


Cyciociasticus pugetii 


o* 


O 


o 


Jrseuuoniona.b 
aeruginosa 


X ** 


X 


\J 


Bacillus marinus 


X 


X 


o 


Vibrio 
parahaemolvticus 


X 


X 


o 


Psychrobacter 
immobilis 


X 


X 


o 



Bacteria F ^ > □ - :/ EUB338 (7)^^^* > BlSl^TCD 

m^fC^V.Tt> <:7.p«^a^7i^J;r/4am(D>CtM^tfe.^n-^-nEUB338(7D5' 
^^^^=y^)\^\^f^ FITC fi5|€(7)^fe^7t^^bfCo 

>bfe20(D:/n-^«. Cyciociasticus pugetii ^ fc ^ (Difi^® ^ 
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SB ^iJ S :7 U - X ^ X b 

IS^IJ#-^ 1 ~ 4 16S rDNACD^SSB^J ^^t"o 
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« 



1 . ^mmm^^i^^^mm^m^^ts^<^mu^^^ii!>^^^^^'^^^^^ 

o 
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7. mMmi^rzitztmoyjm^m^^r. mmmm^mm • wmr^yjmo 

1 1 . @B^iJ#-^ 1 ~ 4 (75Vi-rn7&^cOJ^S@B^iJ^WT^ 16S rDNAo 
1 2 . @H^iJ#-^ 1 ~ 4 (?) Vi"f n^O^ COJ^^SH^y CD— §15 ^ W L . Cycloclasticus JM 
<D5?ffi:^^JMffi<h#^e^lC/\-r >^Uy-rXb-5^. iiSfi 10-50 bp RNA s 
:^c« DNA yp-:/o 

(D m.mmm ^^ibu^m^omisi'^n^ m^^^M 1 2 ism o rna s « dna y □ - 

1 4. Cycloclasticus M<Z):5?ft5^^,MM^^tB*fc«^«-r^fc86©tt^IS 1 
2^;^c«l 3 t3t3«a)RNA*^«DNA^P-:/o 

1 5. Cyc7oc7asti(7U5ScDS?4^^?^M75)^^ Cycloclasticus pugetn ^tcit^ (Did 
mnX^ -5 if 1 4 |B«© RNA ^ :^ DNA -7° D - :/„ 

1 6. Cycloclasticus m(D^^6^mmm^7.^ ^^■r^fc^(Dmi^'^i 

2 1 3 \ZUm(D RNA DNA v^'o 

1 7 . Cycloclasticus m(D^^^MMMf)^ Cycloclasticus pugetii * «^ © ifi 

/l^ST- -5 ItsRTS 1 6 fB«c RNA ^ DNA y°U — '7\ 

1 8. iisR^l 2^rc«l 3SE«fe(D RNA *;^c« DNA ^P-y^fflV^T, 
Cycloclasticus m(D^^^MmWi ttS ^ ^^MT ^ » 

1 9. Cycloclasticus MfD^^^MM'^-h^ Cycloclasticus pugetii '^t:LU^(Om. 

2 0. ii^^l 2^rc«l 3SBm© RNA ^fctt DNA 7°P - v-'^ffl V^T , 
Cycloclasticus mo:>^^i^MWiM X ^ U - — > ^ :^^o 

2 1 . Cyc7oc7as^icusjS(75Slft^j!ll^ffi/0^' Cycloclasticus pugetii ^rM^(DTBi 
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2 2. mmm^ KDmmmtonm^^ ^rzmmmi z^tz^ti 3 fern® 

ENA ^ « DNA y □ - & ffl V ^ DNA/DNA S it DNA/RNA /N :/ U ^5^^ 
2 3. CycJocJasticusM(D^'^'^MM^^^ CycIocJasticuspusretn^Tz\t^o:>j& 
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1) ^^Mmzidn^^^mnm^'mom^m'^m^-r^jin. 2) ^^mm 

ODViTn55^©:^»SS^J<&W-r^l6S rDNAo @B^J#-^ 1 ~ 4 (Dl^^-ftl-^^OMMm 



37 



10/049626 

JC13Rec'dPCT/PT0 2 2 FEB 2002 



m n ^ 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Technology 
Nishimatu Construction CO., LTD 
NYK LOGISTICS TECHNOLOGY INSTITUTE 

<120> A method for detecting or quantifying bacteria having a specific 
function and the genes thereof from natural environment, novel 16 S rDNA 
gene information, and probes 

<130> probe 

<140> 
<141> 

<150> JP P1999-237818 
<151> 1999-08-25 

<160> 9 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1532 
<212> DNA 

<213> Cycloclasticus pugetii 



1/8 



<220> 

<221> rRNA 
<222> (1)..(1532) 

<400> 1 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacagaa tgcagcttgc tagcaggcgg tcgagtggcg gacgggtgag ttatgcatag 120 
gaatccgccc gatagtgggg gacaacctcc tgaaaacgct gctaataccg cataatcccg 180 
cgggggcaaa gacggggacc ttcgggcctt gctctaatgg atgagcctac aggggattag 240 
gtagttggtg aggtaacggc tcaccaaggc aacgatccct agctggtttg agaggatgat 300 
cagccacact gggactgaga cacggcccag actcctacgg gaggcagcag tggggaatat 360 
tgcacaatgg aggaaactct gatgcagcaa tgccgcgtgt gtgaagaagg ccttagggtt 420 
gtaaagcact ttcagtaggg aggaaaagtt taagggtaat aacccttagg ccctgacgtt 480 
acctacagaa gaagcaccgg ctaactccgt gccagcagcc gcggtaatac ggagggtgca 540 
agcgttaatc ggaattactg ggcgtaaagc gcgcgcaggc ggttaaacaa gtcagatgtg 600 
aaagccccgg gctcaacctg ggaactgcat ttgaaactgg ctagctagag tgtggtagag 660 
gagagtggaa tttcaggtgt agcggtgaaa tgcgtagata tctgaaggaa caccagtggc 720 
gaaggcggct ctctggacca acactgacgc tgaggtgcga aagcgtgggt agcaaacggg 780 
attagatacc ccggtagtcc acgccgtaaa cgatgtcaac taactgttgg gcgggtttcc 840 
gcttagtggt gcastaacgc aataagttga ccgcctgggg agtacggccg caaggctaaa 900 
actcaaatga attgacgggg gcccgcacaa gcggtggagc atgtggttta attcgatgca 960 
acgcgaagaa ccttacctac ccttgacata cagagaactt tctagagata gattggtgcc 1020 
ttcgggaact ctgatacagg tgctgcatgg ctgtcgtcag ctcgtgtcgt gagatgttgg 1080 
gttaagtccc gtaacgagcg caacccttat ccttagttgc taccatttag ttgggcactc 1140 
taaggagact gccggtgata aaccggagga aggtggggac gacgtcaagt catcatggcc 1200 
cttatgggta gggctacaca cgtgctacaa tggccggtac agagggccgc aaactcgcga 1260 
gagtaagcta atcccttaaa gccggtccta gtccggattg cagtctgcaa ctcgactgca 1320 
tgaagctgga atcgctagta atcgcggatc agaatgccgc ggtgaattcg ttcccgggcc 1380 
ttgtacacac cgcccgtcac accatgggag tgggttgcaa aagaagtggg taggctaacc 1440 
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ttcgggaggc cgctcaccac tttgtgattc atgactgggg tgaagtcgta acaaggtagc 1500 
cctaggggaa cctggggctg gatcacctcc tt 1532 

<210> 2 
<211> 1538 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1538) 

<400>2 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacgatg ctagcttgct agcaggcgtc gagtggcgga cgggtgagta atgcatagga 120 
atctacctaa tagtgtggga caacctggtg aaaaccaggc taataccgca taatccctac 180 
ggggcaaagc aggggacctt cgggccttgc gctaatagat gagcctatgt cggattagct 240 
agttggtgag gtaatggctc accaaggcaa cgatccgtag ctggtttgag aggatgatca 300 
gccacactgg gactgagaca cggcccagac tcctacggga ggcagcagtg gggaatattg 360 
cacaatggag gaaactctga tgcagcaatg ccgcgtgtgt gaagaaggcc ttagggttgt 420 
aaagcacttt cagtagggag gaaaagttta aggttaataa ccttaggccc tgacgttacc 480 
tacagaagaa gcaccggcta actccgtgcc acagccggcg gtaatacgga gggtgcaagc 540 
gttaatcgga attactgggc gtaaagcgcg cgtaggcggt taaacaagtc agatgtgaaa 600 
gccccgggct caacctggga actgcatttg aaactgttta gctagagtgt ggtagaggag 660 
agtggaattt caggtgtagc ggtgaaatgc gtagatatct gaaggaacac cagtggcgaa 720 
ggcggctctc tggaccaaca ctgacgctga ggtgcgaaag cgtgggtagc aaacgggatt 780 
agataccccg gtagtccacg ccgtaaacga tgtcaactga ctgttgggcg ggtttccgct 840 
tagtggtgca staacgcaat aagttgaccg cctggggagt acggccgcaa ggctaaaact 900 
caaatgaatt gacgggggcc cgcacaagcg gtggagcatg tggtttaatt cgatgcaacg 960 
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cgaagaacct tacctaccct tgacatacag agaactttct agagatagat tggtgccttc 1020 
gggaactctg atacaggtgc tgcatggctg tcgtcagctc gtgtcgtgag atgttgggtt 1080 
aagtcccgta acgagcgcaa cccttatcct tagttgctac catttagttg ggcactctaa 1140 
ggagactgcc ggtgataaac cggaggaagg tggggacgac gtcaagtcat catggccctt 1200 
atgggtaggg ctacacacgt gctacaatgg ccggtacaga gggccgcaaa ctcgcgagag 1260 
taagctaatc ccttaaagcc ggtcctagtc cggattgcag tctgcaactc gactgcatga 1320 
agctggaatc gctagtaatc gcggatcaga atgccgcggt gaattcgttc ccgggccttg 1380 
tacacaccgc ccgtcacacc atgggagtgg gttgcaaaag aagtgggtag gctaacttcg 1440 
ggaggccgct caccactttg tgattcatga ctggggtgaa gtcgtaacaa ggtagcccta 1500 
ggggaacctg gggctggatc acctcctt 1538 

<210> 3 
<211> 1532 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1532) 

<400>3 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacgatg ctagcttgct agcaggcgtc gagtggcgga cgggtgagta atgcatagga 120 
atctacctaa cagtggggga caacctggtg aaaaccagsc taataccgca taatccctaa 180 
cgggcaaagc aggggacctt cgggccttgc gctaatagat gagcctatgt cggattagct 240 
agttggtgag gtaatggccc accaaggcaa cgatccgtag ctggtttgag aggatgatca 300 
gccacactgg gactgagaca cggcccagac tcctacggga ggcagcagtg gggaatattg 360 
cacaatggag gaaactctga tgcagcaatg ccgcgtgtgt gaagaaggcc ttagggttgt 420 
aaagcacttt cagtagggag gaaaagttta aggttaataa ccttaggccc tgacgttacc 480 
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tacagaagaa gcaccggcta actccgtgcc agcagccgcg gtaatacgga ggggtgcaag 540 
cgttaatcgg aattactggg cgtaaagcgc gcgtaggcgg ttaaacaagt cagatgtgaa 600 
agccccgggc tcaacctggg aactgcattt gaaactgttt agctagagtg tggtagagga 660 
gagtggaatt tcaggtgtag cggtgaaatg cgtagatatc tgaaggaaca ccagtggcga 720 
E^&gcggctct ctggaccaac actgacgctg aggtgcgaaa gcgtgggtag caaacgggat 780 
tagatacccc ggtagtccac gccgtaaacg atgtcaacta actgttgggc gggtttccgc 840 
ttagtggtgc astaacgcaa taagttgacc gcctggggag tacggccgca aggctaaaac 900 
tcaaatgaat tgacgggggc ccgcacaagc ggtggagcat gtggtttaat tcgatgcaac 960 
gcgaagaacc ttacctaccc ttgacataca gagaactttc tagagataga ttggtgcctt 1020 
cgggaactct gatacaggtg ctgcatggct gtcgtcagct cgtgtcgtga gatgttgggt 1080 
taagtcccgt aacgagcgcn nycttatcct tagttgctac catttagttg ggcactctaa 1140 
ggagactgcc ggtgataaac cggaggaagg tggggacgac gtcaagtcat catggccctt 1200 
atgggtaggg ctacacacgt gctacaatgg ccggtacaga gggccgcaaa ctcgcgagag 1260 
taagctaatc ccttaaagcc ggtcctagtc cggattgcag tctgcaactc gactgcatga 1320 
agctggaatc gctagtaatc gcggatcaga atgccgcggt gaattcgttc ccgggccttg 1380 
tacacaccgs ccgtcacacc atgggagtgg gttgcaaaag aagtgggtag gctaaccttc 1440 
gggaggccgc tcaccacttt gtgattcatg actggggtga agtcgtaaca aggtagccct 1500 
aggggaacct ggggctggat cacctcctt 1539 

<210> 4 
<211> 1526 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1526) 

<400>4 
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agagtttgat catggctcag attgaacgct ggcggcatgc taacacatgc aagtcgaacg 60 
gaaacgatgc tagcttgcta caggcgtcga gtggcggacg ggtgagtaat gcataggaat 120 
ctacctaata gtgggggaca acctggtgaa aaccagctaa taccgcataa tccctacggg 180 
gcaaagcagg ggaccttcgg gccttgcgct aatagatgag cctatgtcgg attagctagt 240 
tggtgaggta atggctcacc aaggcaacga tccgtagctg gtttgagagg atgatcagcc 300 
acactgggac tgagacacgg cccagactcc tacgggaggc agcagtgggg aatattgcac 360 
aatggaggaa actctgatgc agcaatgccg cgtgtgtgaa gaaggcctta gggttgtaaa 420 
gcactttcag tagggaggaa aagtttaagg ttaataacct taggccctga cgttacctac 480 
agaagaagca ccggctaact ccgtgccagc agccgcggta atacggaggg tgcaagcgtt 540 
aatcggaatt actgggcgta aaagcgcgcg taggcggtta aacaagtcag atgtgaaagc 600 
cccgggctca acttgggaac tgcatttgaa actgtttagc tagagtgtgg tagaggagag 660 
tggaatttca ggtgtagcgg tgaaatgcgt agatatctga aggaacacca gtggcgaagg 720 
cggctctctg gaccaacact gacgctgagg tgcgaaagcg tgggtagcaa acgggattag 780 
ataccccggt agtccacgcc gtaaacgatg tcaactaact gttgggcggg tttccgctta 840 
gtggtgcant aacgcaataa gttgaccgcc tggggagtac ggccgcaagg ctaaaactca 900 
aatgaattga cgggggcccg cacaagcggt ggagcatgtg gtttaattcg atgcaacgcg 960 
aagaacctta cctacccttg acatacagag aactttctag agatagattg gtgcttcggg 1020 
aactctgata caggtgctgc atggctgtcg tcagctcgtg tcgtgagatg ttgggttaag 1080 
tcccgtaacg agcgcaaccc ttatccttag ttgctaccat ttagttgggc actctaagga 1140 
gactgccggt gataaaccgg aggaaggtgg ggacgacgtc aagtcatcat ggcccttatg 1200 
ggtagggcta cacacgtgct acaatggccg gtacagaggg ccgcaaactc gcgagagtaa 1260 
gctaatccct taaagccggt cctagtccgg attgcagtct gcaactcgac tgcatgaagc 1320 
tggaatcgct agtaatcgcg gatcagaatg ccgcggtgaa ttcgttcccg ggccttgtac 1380 
acaccgcccg tcacaccatg ggagtgggtt gcaaaagaag tgggtaggct aacttcggga 1440 
ggccgctcac cactttgtga ttcatgactg gggtgaagtc gtaacaaggt agccctaggg 1500 
gaacctgggg ctggatcacc tcctta 1526 

<210> 5 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceisynthetic DNA 
<400> 5 

ggaaacccgc ccaacagt 

<210> 6 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rsynthetic DNA 
<400> 6 

tgcaccacta agcggaaacc 

<210> 7 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceisynthetic DNA 
<400> 7 
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ggaaacccgc ccaacagttg caccactaag cggaaacc 

<210> 8 
<2H> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 8 

agagtttgat cctggctcag 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequencersynthetic DNA 
<400> 9 

aaaggaggtg atccagcc 
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